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Repori/On P^si^Anaiyäs'iB öf lyphoöns in toe Western North Pacific^ 1947 

Aix Weather .Service,^ Andrews Air Foree Ease,, Washington, Di. G, 

Uly '49 /'-: Hneläss> U.£; English 31 tablgs-, maps 

63797 

.(None) 

1;E~lÖ5-42 

(Same) 

A descriptive..summafyjiä giv^hpl t-rppicäi revolving storms and typhoons which occurred 
in the Western North Pacific in 1947. Their origin and[ .dissipation^ comparison öf the ob- 
servations with hypotheses;r.a^d.Gompari3on of results with .various forecasting technique» 
is given along with-,attempts to select the best techniques for forecasting the movement of 
tröpicäi cyclones. Attention, is. given to the movement of cycjpnes when more" than one is 
present at a time-. The study of the.typhooia^ Of 1947 suggests that a new approach may be 
ü^ceß^BLt^0jihß\pf^Xem of typhoon forecasting before ä satisfactory solution .is found. 
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Ciimatoiqgy ,(1| Meteorologie data * North Pacific;[(61713.2) 
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'Preface' 

__       .In 1947 the Air Weather Service -established, the policy  öf -retaining so- 
far äs feasih.le.ji. •officers assigned to. hurricane, änd typhoon forecasting at- . 
their stations" on a^year-rotthcT, year, to-year basis in'order tc-take advantage^   ^ 
of .their accumulated experienGe ;and't o^p.eriiirj V?^_\9 make.post ana-lysis .stifles 
-of the; storms-dAaring the :'%fe-seäsoiv'i    |n; thi-ä. sky'th.e"- ~ef£ectiMhess, of"_„the.7 V "__. 
tropical: slfeorm ^recasting- might be jtäteSiä-ily" eähaöced:. - The - first report -of 
the post'-änäiysis " :studie;S: en- •Ätiänti-c- 'hurri-canäs. äpieä^eä.i.h. -AT'SrT'echhicäl Report. 
lQ5r,37-;-. J'ij(Ly .1948..   The present .report is the first on typhoon post-analy'sis -. 

jpinf...IsethjL;large a^ä^af&GjteÄJ^^oon^^nd fm f0Je>f§%MP^,9? *^P^?^3lLiL"-- 
eurring in any month- of the' year,- the'respoftsibilit^'for their: forec&s€ihg"is__.r';' 
divided among s.eve-r;aS weather centrals-and the personnel concerned have it as __-_._._ 
part öf their- ;e&He-r.äi'$x3Ee'cs^s"iing'diities:

i.~"T*e- post" analysis task'THerefbre-";/ 
required. .speei-äiL:CO0;:i^ Q'^GL..- of the 2!D+.3di__ ; ".... 
leather V,ing.   - In-the case  öf" the Atlantic-Car ibbeaA area, "however, the single 
Ü.S.Ä.F." Hurricane Off:iöe ä.t~M"iämi is only, responsible for the mission of fore-; 
-casting hurricane's for -LT£AF' and -Army activities, and "thepqstT analysis_:prögram. 
is -entirely, carried -out. there-by_the ..same, personnel vzho_.jmaike..the „forecasts,  
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.pfPT-ANALYSIS,.OF _ ro   ,o7r7 • - -----   ' 
V :-.        -'^^s^c^^^MM^^^^^3^^^^^'   -      .  

This report p»*«*. J#*«» •tf^ SKF "    ~ 
and typhoons *I*«rf ^-^tSf observations with hypothecs* spares, 
%fta£i .^igin and: di|Sl^tion,; j^g^ <Jf £f.^teWs to select, the best       -  . 
^JÄ^-«püs ^?e°f^^^2^StSn^l cy^öhes,    A-special höt-e -   - 
_ teenniqAafeä lo.r f ofeaastarft| *^ »^.^^^gJJ1^fe -present: ät ü.-ft*».- - - : - 

-.^SSiisUf tihe,^ :Bur^i;cäne; .Office 1-94? - 3S4&T- -_--__•       -:;i.^_/..—ii-_;_l_ ~ 

^ - > -' W-tart* Servil uiiMJflpä^t ,3p« WlISS^^^^ 

vcbmprWthf^ 
T~he. Haneda leather Central «as ^heJyphoon l^rn^f^^kl 1 SeptemberJat _    . . . 
^rect-xön Ä-operätion- of the ^J^g^^g^e.ntral, - T-ne «thT 
«Et* -time this function *as transferred *V=*•^J'JJBl. -performed reconnalssahce- 
Reconnaissance Squadron ^LR) leather at North^uam &K*    •             • ^pl6 ^ - 

—ö-r-typ'hoöns-be.g-inn-i-ng.-1-S.eptßmher.    The maternal is ara          . . _^ , 
" ^a^:^.^e:%pht)ö^ferjiinrf^l^    ^    -•-•   ~- -" -      -•-     --—— ---- 

ÄsheÄ^^ ^ 
^asif ia. for,.!» **> much- 1*»* .^^Jj^Mf^Lt ship.reports .. -;, 
z^M^M:W-m:M^m^i^^'^^J^ SS as a -net^k -of island 
- and iiÄÄ^^^^^Wg^f'^^S^^S Si'röii-up of Allied Military   ;: 

.stations in the Western^äc^   ~^.^f^leaSr communication^ facilities, 
^ förteäV^***^^ i^,    M early 
-,ite avk-lability of Te^her observations, ^orarf^.^    ^ffipTOWein(?ni ^ qan. 
- iteriM^^ tht feturn^ t:he ^ 
^unications:,-t^a^figta^alui^^:-^ Äi|^Pr        ^        fc aÄoürä ,&f ^ 
^lA'th Reconnaissance Squadron,on £ .September ly^,,.-a r. ...,-..,_     _._.._ , 

^^^^e^i^tropical ^^f^gf^^^ 
~ -e-xch-ang^-of «If ins among g|^J^^S^ W  «* 7 flf tropic,! 

^He-sBV^;9;wre-of typhoon; intensity ^Wg ^ less Äarx 66 K.^.    Table I oon- 
:-störm'inte*s«ty ^a^n^.^^s^-o^^ts^ ^ J^^ y.o£ their <***- 
;;.fcihS-"a -record.. :of .afc «* ^^^^f^^ 5 SoSIropIcäl cyClörTa,  as 
.^acÄisitfesY    Charts, one and^to»^jf3*^SSIe-datä^lrJ M^e r^rJt„   _ 

1 difficult,,   Most-of themM,ere suspected J^rgg^^G^s-to'interested age^ 
:     cases,, they .ere found in ^^^Snicaa eye« originated at, the ,3:unc- 

/cies...' ÄcC:Q,rdtng- to ******** ^^SSSteSilieS by a trough in the *est> 
- tion of an easterly wave and ^^^^^^Smo^necüs, äir mass.    Formation 

•"' ^vee-tiöK vias t~äfeing 4>laee;i   -     . _ •- _- .__-...--;•   •., =;.   •-__.     -;••-    ;. ~_:   ." „- ," 
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- -    -  Forecasting, the movement öf tj5.op.rc9l cyclones w*s the most •difficult 
problem encountered.'   No "accepted method of foräGästing was päliable in- 
-all^cases^ find-using everything; available., t.he^is.t'h. and. rate of .movementof ' 
-many of the typhoons' was- Impossible t:o; forecast accurately*,   ^en^-by post 
analysis >, the path of Rosalind,,, or the. deceleration, of 3ren is difficult 
to explain..    .Jo-approach the pr/öbie/m of forecasting tracfc and speed of 

.movement^ some hek hypathesi-S- on. steering principles will 'be_ considered, 
and tbe iiauälly accepted! rules 'ejcämined.  - .    :   -   '   '..-. - __.   __ 

...-   '.-.-Tifie-jmos-t popular method of:.pred-icting_tM^Pye^^'.ffV^P^!58' —      .   ~ 
bytle- use of the steering .wind •ef".the._free,i-äi.r ourrantf^^J^^ 
19£7 data,, it ;wä"s^füundrthät forecasting thfe movement of fy-bhophs in the .Pacific 
by-the direction of flow-of the jf^eer-ai?: our rent aböve^the typhoon.-impracticable? 

-only-for-those"whi-ch-io,-not extend aböSe the i0©-:mb,äurf-äGej s$nee upper-air d*ta 
-above: that, level is very, .sp^rs%.,&nai since it. ia^oubMui. if the f^ree^äir -current 

. ste.ers, the very dsep- lows...-M-the .typhoons and .tropical stores of 1947, in only 
3"cases.'did the 700-mb wind- flow apparently .steer the   cyclone';    f.he       . 
l70'0-.mb wind flow was. influential when the; tropical cyclone began to-become ex- 
tratröp^cäl; j-Typhoons:r Gwefi and- J^ean werö typical  in- this  respect * 

• "-   - it was shown that -no -one-level .can-be. selected.far • steering..    Some tropical 
. cyclones, have a close* circulation.extending, above £0,000 feet, while others 
weire^d-ef^nite% ..oniy-i0;,Ä.0.0-feet high-and- easily steered: by_ the._'70O-mb v-ind's.. 
Each- particular tropical -cyclone must be  analyzed-each day tp find the Pr0Per 

le-ve-1 for ste^ringVJ .._-_.       ._^-_-    _-__  ._-. -        .::._:.! "-..-_ 

- - " A useful :ai-d:'J:-n fore-easting the; movementof. typhoons is. the, asymmetrical 
-distribp,iork of wind:-velocities: arMim tlie.typM©llv^,tChe .prtneiple;-t*2|is thia:-... 
If the'wind. is symmetricai,.tbe. typhoonlis nearly stationary;,    if the wind- 

- velocity varies:^in the_ 4ifie^nt-ajuadrantsv?;. the -typhoon- will move parallel^ to 
the strongest wind and the- speed-7of movement will be .proportional to the 4if-^ 

-|e=renGe-j3etwee-n.theiJw-ind. .speedsinri^e^stro.ng^qjiadrant and th-t- Of the weak    --- 
quadrant.    A simple explanation: öf thia-rule ia as follows:7 TEhthe strong quad- 

^•rant,. -the -gener-'Srl s-tde-ring. current,  or movement vast or,, is ..added to the -cyclonic 
cuf^ent^;öf;the typjioon;  in the weak- •quad*änt?. the; ge_ne-ral_ current is, awbtracted 
•from the cyclonic current. ..'.'-      - -   

;C*lJ2S.ee:     H... Riebi and R.iT....Shaefef i    The Recurvatufe .of tropical '•S%pzmi.~j- .-•• 
: 13,i~~ J-o"ur,nai ,of .-,Meteorology,- ~Moi... 2-, nör i#i-_S;apt.'19&&.       - \" '__ . 

•('*2'). —M-ntz>    A Rule- for ^orecaS-ting Eccentficity and .Direction öf-Motion "of 

V - 



This- -rule* can be applied "to Some of the .typhoons- pf\ 19£%. although" it 
_ was not generally used by.the "forecaster* - Many- reports hpte the varia-.." 

tion "in the distribution of'wind- .speed around the typhoon:.:   'Glouds and' 
weather are  also often distributed' asymmetrically," 'Transport, aircraft as well 
as regulär reconnaissance, aircraft reports' remarked en this feature frequently., 

This- pr-i=nGip,le :se-c<m& to- be ••m^ji&ly änöiKhei?-•räFß-if^tfiipn of. the steering 
principle':    the steering 'Gurrerit iniVnsi-fies- the sidf parallel to it$- wcakeas- 
the side: opposed -to its. --ffov'.e-v.eiv-, there-is an important difference in the asp- 
plication of tb* principle and "therefore :sbme.   of th# difficulties encountered    ; 
in 'employing the steering-effect -of the  free-air current,-'gre avoided.    No sear-eh - 

„ need; by tead^. t.ö-ev:äi=ua«te its f,or#i    "The. manifestation of the free-.äir cur-ent 
is observed'directly in its eü.feet, ö.rL the symmet:ry of ther'typ-fap©n>   Steering 
by the windsiif ferehtMl ^method deseribeä" above is considered^ one of the best.     ;" 
methedV available^   ft has- a theoretically sound basis^ theVdeterpih_ing; factprs ^ 
can be- observe^,  often- withöMt iM ä&öflinitruments^ and" its vei!ifipäfi^h from • 

"actual use is very bifhV  "_--,------- - -• --. -_-.--.:.-__._-.     --     

Another approach-to the problem- of movement of typhoons is the slope, of the_ 
•eye-,    i:t has^ibeen^ppst.ul-atedr--t>iat a iöw^wlll move-PppPsite. itp the .slope of its  
vertical axis-?-    i.e..,  ä low si'C'pihg east Mil-"move -ve&i:.    -0R>. "S;a-wäaa^s©lve;d"the - 
equations, of motiofi and derived such a "relationship"  •• ünoüblTshedr):T-~~l'he~rate— 

..:  of mov.eJtönt My be. p.r3p.o.ft-i:QnaL tp. ;the slope- of^-tfee-.-Hjidrs-.--   ^Hüs-, "^he- rule ;wc,uld ~J~_ 
be thai a typhoon-"wliose axis"slopes-"i-b the east will move west of one whi.ch^slopes 
SV«'will move northeast-,  a vertical axis would indicate ho -movement, örlrecltf yatlir^,._ 
-a- marked slope., would--indicate" rapldr.movement, efe*    Öf^cöurse.,  the difficulty ( - 
is in dsigrmining. the slope accurately - little was attempted in this Tine in 

.194.7; -Typhoon- -Rosalind ..WAS- tha -fiest to -suggest.- the value "of such, an- 7appr"oa<?h;,' - 
With adequate jreeonnaissance.,   ana üpper-a-if soundingsnErom^GAiam, "Gl"ärk>. :§kinava., 
|wö and Japan,, sufficient data .should b;e available, to attempt, an -empirical veri^ 
fication -of' tMs ^ "   "'.-^'        -;-;;— "--Ij'il. ~"'. ,. 

Eartrappia^'.b^ #"lyMpt.iB;!,".'),: w&re 
also investigated as. methods of fore\cästlngLthe direction^andspeedof movement 

.of--t-yph@ons.. •Exfers.p.pistion. w/iafbjmd t;p; be ^useful, if applied: to -good, data-, 
especially -either in the nearly ..or late parts of the -season-;    .Extrapolation was" 

7-& very p.p.or- method: öf„£bre:-cäsving in those cases in. vhigh, the_present:-änd-.past   _ 
position. ;oT the. typhoon, w^r^-•tnacc.urat.e.^. and. also poor.during. July,- August and- 

..    September rhen. the. tracks- are- most erratic.-   Another difficulty in using -e3ctr-a> 
pöiätipn in- f brecastihg £tM rate of movement wa& that- many of th& typhoons     ^ 
.(notably Gwe,n,. Kathleen;,. yandkAqsjEiiiniL did. uöt accßler|^uppn recurving,th«r"  ; " 
supposedly normal bebavior*.  -        _. .-    --_-"- „      . 

-- ^ ,_£1M "_ In ma;pyL instances clim-t elegy  • 
-7J.aa--the--6nly;.ai(i" -avaiiäbier,:-aM late in -the:-season•d^in;gL.Npv.embe,r' and -BMember-; 
the- typhpens-.fallowed the trfecRs.of' Jlämiölp^lca^ Q^J0^^6;*- --_ 
some, .dif.ficultie.a- wire .e.hc.PUntered^hh-usi-hg. •climatic;-data^aVail-äbie..    Tracks" 

_-.js:kpv^n; in-.dif^r.ent'. p^ 219)-. 
..J1Q&*mt&lhg£,.lslai,ie Stati-pni',. appe" r to- be incorreet,  especially the average 

". tracks' -shewn^ f-ör-iNQ^ember-,. December and January..-    Although jel'im&tcrlogy given 
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. - The use -.of;.tM surface .synoptic .inap;4-n;; Evaluating' steering was found 
<qulte; "useful^ since the. most, ditä. was available for "theöe' maps,; "It might ^_ 
be said: that;.j  insofar -.as „t he upper^air situation can fee. estimated.from the; 
&Urfac.e;jmanj, the- usg' of' t;he/, äuSfjacA jnäp.:"i-ä 'SjssM.s&fvUi...    f&.jmis-t si^, _ ;   "*•....._„ 
.ao-- be kept' in imind here is,. that th> .Surface rsyrtöptl:crpatrfe;rn_ is influenced, 
"by.-the- typhoon,.   .(see-ca.se  of "Rö^.a'l.ihd.-..;)''. :. .-- , '._  '.-__-_"    - --._.. -.'.'.     ' ."    ' _..". 

7.   - Ihe.study of" the typhoons of''1%7' suggests t-hst. -a'new 'approach'may 'be"~ 
necessary to. the.- problem; p;f. typhooh feorecayji»ng_ibeJ"Qre: a :sa,ti-s;-f actPry; gQ-ltftlQn  
is found;    ^rpughout the yfea-r it.^wäs apparent" that typhoons afe-höt wholly      --- 
dependent upon external. Sorees for 'steering;, their own energy is 4h important 
factor in t-fieir"course" and ehaitäqtev..'' It Is; .generally agreed that, this 'energy._. 
.iS;_d;er;i.ved:_:fEöm the;„aöndenfäitiön. bf water vapgr..,-    in, thg^gase-p|" typhoons;^ a^  
i-ärge. amount of; latent jene^gy is_ ^^gvtjs'^ %g kin&i±c ;e_nf^gy_at the -condensation^ 
.^yM^..-JHh'äi--'^ppens/_.at. the cOndensatlPn level, during: th'e: fomät-ion-,, life*, and; 

"disslpzätrbh::pf a typhoon?: -:'~--~" "—7 - =_-.-.'.""-_f;;;*-—------ -vr_-rr.:___--_-;-_.__- -----    :;---_- 

The cönventiphäl rule that typhoons dissipate rather rapidly after moving 
__.^npriih^ofL3-0öN..'lat.Jj;h8:id up .well, inJ 19£7...  -'Only Dpnna,,, Qwen,  Kathjeenj. and __:  

Rpsalind had any .'sign-ificah-t life, north of 30%"and thessjeakened"^rapidly upon.-        _ | 
-reaching and; passing that latitude...    An examination, of climatic records for 

. „ .Japan ^alspjvefl-fies.thAt „typhoons. almost, never retain the severity _exge Me need ;___",'_ 
_ä"t lc#|Jr_.i'ätit.ud'e .stations .auchas Iwb^JI'ma.'and^^klhawa:,. lipbn ^eächihgjipns'hu.      '_ 

(1*4)    This finding is somewhat; differentthan for the eastern coast of the U.S..,       ,  ; 
- where -hurricanes :Sometimes-remain Intenre well abpye ,!3ö°T   A. possible explänr        I_ -"     Jj 
- ati-oh öf7Mis^dif.fe-rence-,-lIes. I-n-tbe c"urvaturer"öf "the" coastline'"of" SW -Honshu.'   '   "'            " "~]j* 
-it-^11 be noted.-thaj., the .SE ,c.pas,t of the ..islands: häj a definite; convex, curv-r       £ 

ature..    it has been-:sugge;si;ed; th^^                                                                                                           __'l 
_ .oMfLllHeMId' to weaken. t*3);     .-;;_; • '  _"__   '.--""""-"'- -    -   """" ~    '   - ""_"" "--    " £ 

An interesting diffeVenee~between the storm- behavior -in the Western_North_. -   f 
- pacific ahd-the .earribeah. Area.äSLCMLJig^fe^l^^E^SSJ^'f*??*^ ir)^hB[ "• . v" : _i= 
- 4akebr other typhööhW:  *öv# #^nöse in. i'94?'T.er,e- formed Ihr this„manner.., [ __,  | 

S&bree- :of t hesea£ollo»-ed-i-n the tr-öUgi -fö^ed^^-ihe-^^ÖfÖJ^.i^ö^ "P^J. ,_. k 
- blnörsr- ^Nbvember> -did hot .^ol-lov;- ^he-path ol" ms&MP: jP?eoedi-ng- typhppn,. _  ";; _ .   .. 
r—Th-is.'phenomenon, is; rare in'the ep.se  of itlantic^hurricäne.s..^^, 1_.,. _••      •_."-•       i. „. _;.. 

;(*3;}'-    Carpenter-:    eyclpg&hetlc. Ärcj; m tbe fjgific- foast., BixÜl^Amer, Met; S;oc., 
" -;••:-•; ;Fe-b... .1945.. ;:-T::r^  :   - ".:-.-•• •"_;   - "-"."    -."-". ^ .•;•_-— —-/^T- -•;•:,''.."." " --.i 

JJ*4>   T-'akahäsI:    Typhoon- in Japan.,. X^hysicj£j''ig;, ypj Mtl.,._l^  1% fericfh- 

t: 



TrtisgajagJi CTMta 

VERIFICATION OF FORECASTING' 

-D&TE AND- 
•NAM. OF 
IROpieMr 
-eiefeNE— 

i,:    ANNA -ÖM0- 
- - -'•:' " - -\ Maiieh-  — - 

.St*; jBEMIDA. TJJ| 

%.    -CAROL. 16-22; 

"-4,- EILEEN 17- 
v;1<? -July 

•ORIGIN 

r   J-uhc.tl-ön. 
-eäs-t&piy 

:-r:anä;-TT|;>;- 

'.' jünc.t'ijöh- 
e_as.tejriy- 

.. .and-. ITC 

EEC:, 

..of — 
wave- 

oF 
wave: 

j  ITC. Streng 
1 §:out-hvje?t"e"p-3 
[,. ;jffiönsoph..__ —: 
i-1" "'"1 : - >-'-"! 1r. ". 

••&•* -FAITH. .26-31 \  ITC 

|... ;_: 
6.    GWEN-4---7 
-.:        August-- 

äi"•- IN?ZÄ2:6.-|C' 
— .      ÄUgÜst    ; 

.."."Baaüp-iöK 

BEGÜHBLIURE 

None 

M-. to, ,p. ät ^2jN 
lj£ME. 

."None . -r NW. .möve., 
jfiiTnt.. 

1.8 N__'.I1GE. 

_24#': 4i2'2;. 5£. 

J-ünct£,on of ~' 
'easterly ' 

^j#.p3ECTäiidr 'ITC." 

Junction of' 
-easterly" Jjavie- 
&. ITC   r"  -_ = 

r. •      • 

_• JQN_ i'29E- .&. 3/ 
— 132Ej;^    .   ,_•: 

"NöneT. 

None - Gen|r.äi NW 
imovement.., 

"-$ 

:E0INT.;0F- 
EP-RY_ÜN~ 
---  LAND- 

T .degrees -north; 

_'Nöne- 

Hainan: 

None 

-None,. 

None. 

.Northern. For- 
mo.sa &-China 
c.öast.. - 



*ü—h—m. t^a u .-airjo—rami^aj*.^— 

TECJINI^ÖES 'ON 3SEHCC^§-GF.4^7 

EXTMPOLi^I.QN-  ." -."."" '•'-_:• QLmXtQLtGI-.       ±^- ÜLMS :•**•':~~ 
-------                     _-:---- •     -         J-"--             :   ; 

-•**•'-.      ' "7="."-             :7 ! EfeVE-L.   •   '     ; 5ITÜÄT-I.0N. 
.   'X   •              "*     " 

!:;•     . .;- ;;, 

•Good; for dir^e-ti-än.,.   '• Poor ,- "Onlay-. "1-    "    "" " N'pydatä. "•" " \ Sered: -for di-- - - 
"-" ,-fal-rvfeörrate:.- .:- r=- _--i or - '2.' "tracks isürc*-*- -• N ". -_                    —: rec-t-i-öif::öf- - j---;- . 

-"   :.—_ s.ri:                  " -'   -•'•'•• liar t:Oi thjt.l-..- ,.. -- \ 

fräc'lPsiftiiikr:-to: —; Lf--::~-./":   :. .: 
movement"""    .  ; 

Good"- f or~dl= :;-; 

-7-_  ""   • "77 -7"- 

' Good for""Säte- öf"        "; 177-::—---    ": 77.-7 

. -möveÄn:t-J&.jd'irecj"fcri;onr: oneTin -May7 t-92:"3; Section- qf^: — - :   -     •              _ 

.    " '- -'" _ ._.       __   —      -_: --                             —, movement; ipl- . -            .... -- 
_.~      -    -          -  T- --      _-—     "        '                                                        * 

L     .""""   7       "      :     "     /!_    '"- ';• •-;   '-_-'.'_ ~. ] = --...   -    -_ -~. 

fipod both for rate-:&  : Fai-r for track-    - 
- -  - -  -    — 

_ First i-ndicä,-. 
direction except about 60$   • 

recurve hear-20N 
""tions-iere .-. 
; thfit it, w.Quld! ?:';-" ""'""" 

; 121ÜU            -7"   "1 :-                         ; j recurve into- •; 
  -    -   — - PT •""»=-.Okay for 

. .   --. —   •short" range:.^ 7 . -    _.- ,._._ 

Fair       .    —  • Qoodj Several sim- -'      ...7   ; Fair - no  -    ", 
"          ~ 

ilar tracks.. ' 
L_ • 

problem        -    : 
;----,-       j- - 

Nona.. - , •Poors.   -Change in;-. •' Poor--net h_-_ ' Poor ... 
: -.-.. .    . - .  J- _^^ 

both rate & direct; •7 ing 'quite    ._' 
4 .    -                                               - :. - -  -          i   -   - 

• -'                     _-      -- 
:iprt several times. - - like th-i-S:.. ; L, --r ':'"      -   --.- •    _- -                                  j 

Fböri.   ©hange in Poor,  last curva- ; Fair-little • G:ocd„f-6ia,:owr T: ie rapid "dis.r 
rate -made- extrapol-    ', ture was- directly i : data-seme pg Polar-         s. .pation may-'" 
ation incorrect across usual track; indication. . trough             -h, ive been_ due _ 

-"   ""-                                - : this, ty.pho.6r ;• "-•.:-    - -.-.%• j curvature- -- 
i 

was -shallow,- K:'.!      ••*: )f Jap .coast* 
-; "         -                         -                    r: 

:                      -            t               '   ~*               ' 

: -7O0mfe may -"i 
V    • i -      ,          - -      - • '.' have- steered j.    .... ^ ..,--,..... ^^ ._  _-— -——-J^- - 

Fair, no problem.          ; Excellent-.:- - --  "~y- . , -.Tr-^--^-; S^ödk.^-J .. :_:: ! 

' _  -- ' 

_ -                   - 

Good'-.i,rack7was    ; - - : -   -.            .-—:—; 2f'- Not ..cons ..    ': 

-   —,—          .    -.    .   - 

Falr->7 path' somewhat 7   - 7             ' — .-.:.-  . 
-"   irregular.   "      —---- -- most- -probable.^.   --    .- ~_—     —       -      ; Ql^^ive'i^^H'i'gh- i 

,r __. :            _     '         ..  ; ' -   . •     .  v V ':^ pressure r«ot •: 
- - _ „ . .   . _. ; _. _        .'•;.   _-. ---•   •'-.:'-! 

very strong.-    ; 

---'---,              '' -.--- :-        -      . "'       .-.=Zi;_-—' 

. _,           _ 
,   j                              _ 

f      '            ~."    "   -  " " - . —_.._ ~..   -_    _      - .. 
i     - 7~T. --"''-.;'" -    '     ! >             ""'""! 

_.•-"--'-"•    " "      -   - -»    : 

1 ä            -       -   - 

r    -   -             .                  -   -    * 
- -• -          •          --.."'--. 

i  7           •-"; 

•'-  .  -- 
f"-.-   ,-.    --    -     -    -   - 

-   -   --            ' -                           ...-----_              ,. '- -          .              ' •".'•;',"'• 

T—"-  - ~"- "      4-  -     '--^    -1 

i -   ,          ..-'-", 

-.--_   -   "-    •'--   -.._--      - --    ,   =.-             .   "        - -"-- '     ';    "    "   ' --     -; 
.-"--,i--  - --/. -_-L.. 

if; 

}; 



•jWM.-y ••   '^mn smzvnra. 

DATE   AND.'. 

TSOP'IGA-L. 
CYCLONE 

•f.i    -JOYCE. .£-lQ; 
- .-•- :§eptefflbg:pr 

i^"~':;~7:::.-r 
M5H-EEE.N 10- 
15 -S-e.pt   --.._-_ 

AS» 

Jciinetipn of 

Jörne tipn of 
-IIG^&i-eastei-* 
ly wave; 

- . äLTJON- 
-    :0F 

RE^:üMäT.URE. 

NW _tp> N" At 2;3^.5f 

-t5,.-5-N:- 13-5-..-5E. 

11:, 
•LAURA, i^Ö: 

September. - 

12,.    MpDRES 22 
---2=5-Sept 

%h; w,äke of 
Kathleen i~_. 

J unction- öf 
iT& & easter- 

i' ity. wave. 

Sept,  2- Gel 

.ty..-.- -OLIVE z~f 
. :-.    •Gctobea?' 

15.7  PAULINE; 2>7 
-;.- 'October- _-.-. i 

function of 
easterly        - 

;wave -and sur- 
jfacs:%r(pugh? 

pÖIfflT- SB! 
EM\juT--0N- 
'"'LAND ' 

•None. 

;T_o.SyLQ^ 

Ä   _l!§_CE; 

J'unetiöri. of 
|T.G- :&. eäs:t- 

wäve r 

^Junction iof 
..easterly 
LkaweiJO;3SI£. 

R03ALH® 6- 
14. Öct,.;. . 

Gener.al Vu'NW mqve- 
-mehi>.i.- -  .--_--     

None.. 

None, 

Crossed Gentrait 
Luzon-i --"    - 

25N
T

S;;K;9E".. 

Grossed south 
of" 'Formosa & "•" V 

e nte:red~-G.hg:na" 
"Gpäst, 'South of 

AiTxÖjt, 

Nbhe'i 

Vv]\Pt'i to- NV'i movement. 
-eiHtl-re -hiiSt ©rj;... 

"Wake  of Tyvr 
phooti G.l'i-ve-i 

NNE.-to ¥ at 39N 
I46E-W/to-NE at 
..SON 13-7 E... 

8 

"Northern tip "of: 
Luxon •& Shine 

Nbne.. 



"-»-"• ""—•-• •*- "~" Hi th4.tU~*^i; 

EXTP^GL/i^IGN GLIIMT0LGGY 

Fair 

Fair-. 

Good 

G^od. 

Fair 

Fair.,, except at the 
beginning  _".•;_ 

Good for direction,, 
fair forj rate=i - - : 

Fäirt 
•most.. 

Good- 
able 

•Track was. 
:pEobabiei. 

• Most, prob- 
tr- c;k-. 

Poor 
:us-ua 

,. outside, the. 
1 tracks-; 

p-b.örythis track 
Is' rare for ~the 

_season;.      ..  _ 

' Any thing '^esn. 
en-,." •"_'•" 

Poor, outside the 
normal limits- of 
clime. - - - . - - 

Fair-most recurve 
however.      -        . - 

lÜn.satis factory Nothing, quite sim 
il-ar especially~ , 
part «ast of two. 

'STEER* 
_ING_ 

:URFäGE- 
Sy-NÖPTIC" 
IT-lÄON 

Fäir ,4 is sir- 
i-ted upon. .: 

reaehihg PT. 

" ;7QÖrab only 
chart avaO-i' 

-ab$,e, §ojtlöw r 
_" fd- uppejp; %e% 
el trough. 

-pr-bb^r .was: 
steered by 
high level7 

"winds. | 

Gooä-j,-. fell 
into m- - 

Followed" v.: 
7ÖÖ mb flow 
v:ell.;:     " " 

Fair, by 
70Omb leyeiL; 
closed there 

.Not. by „7,0.0 
mb_ level. 

Not"steered 
by 7~00mb " 

[ level.. _ 

9- 

REMARKS: 

Did not acc.e-It- 
erate' •after 
3.äs;sih|, S&djU;- 
gre es:, .north 

s lowed -d bwf}-.- 

Followed- iik _ 
wajce -of -Kath- 
leen... - ... 

Formed: irt_jsake__ 
of-Kath-leen. 

@ppä\ -v/arm- . 
high" "to the" 
north. 

B:o.or>, did. -not 
5_5llo«_'lVrSggh 

Fair.,. follow- 
ed_ in •tr'ough 

Fair.,;-good:- :~J: 
high to;-the 
nörtshv^nö;- 
trough passed 

This was the 
o~nly"ülüeT.r~ 
HighJ- pressure 
blocked NE- 
movement. • 

-iE 

i 



TT,li«j*milHF|,4lll^<«Wr* irWBIJTTMnijhtl i HT—Tl'i'ill llnllillii I !!••! IWIMl I III III    im III! 

DATE AND. 
NAME OF 
.TROPICAL. 
CaCiQNE. 

17, ALICE  13-20 
October 

18..    BEATRICE; 17 
21 bei,. 

ORIGIN 

Junction of 
easterly 
wave &. I-TÖ 

19= GATHY 29 Qe 
- 3 Nov. 

20.     DOM 2-333- 
November 

21,. ELNORA- lO- 
ll 'Nov.. 

^Fi-rst -nOtic? 
ed -on fÖOmb 

:level. 

iJunction. of 
^-easterly 
.wave •'& .'IT.C. 

Flr-st notic- 
ed on 7O0mb- 
ciiart. 

•Vvake of—Bora* 

•22...    FLORA. 13- 
18' Nov7 

-23,     GLADYS  17- 
-  .- 22~:löv:; _ 

F-elSXTJON' - 
 OF.,.     - 
RECT3RVATmE 

None. 

19N    137E.. 

J-unct ion of 

er-ly wave-i 

24.     HANNAH 22-, 
23 Novenibe-s 

J-unction of 
5easter_ly_J.ave_ 
&-4iGv ^---: .-•_.- 

Vrakö  of 
^gäys--- -   -  - 

-25. IRENE. :30"-r 

_;Nbv-3. Dec, 

NN to' NE at 2W 
at USE, : 

giQN-    !3I# to-m^-- 

1Ö-N:   .119E-JP. to- Mf, 

POINT OF 
l-NJRY- m 

None, 

3i'one-.-.-.-. 

48-JI- 13-6Er.- 

pünetiöff o"f""" 
e-as-te-rly -"_~-_. 
;wave.:r.:jses;te-r^ 
;ly. tEÖ.Ugb.-_>& — 
-ITS, 

18% " i3'6E. 

"50- m::-^121E^ 

12F712^E,: 

C e nt ral "Lüz on-; 

.:N:öne,. 

(Central Luzon. 

,. _-=-^Nöna.. 

None 

^Southern -?r..I,r 

10- 

g^aanmwanni •aarentoi m-QBii 



"_*„ _zz!^!r!--' *-T "~Z^V -T". "^^^'^C^*l''"''^1^ V^^"^'^"r.'!!!','!!*•1 "IJ^^'Sy^'J?-^^^!'?^!??.'1'-1''— 'ÜfflTS" 

•.s^P" *9-V*   _ -»->• 

•EXT.RAP/OLÄT10N- 

.Poor,.-minor vä-ri-ä^ 
tiöns. -i%'-whole traoli 

GLLMATOIOGY 

'oor 

ÄirT: 

Fair-.. 

Poor 

W&r 

Good:,  most probable 
'course... 

Good.,, most 

STEER- 
- I«NG - 

S-URFAGE 
SMSFkiGL-.- 
SITUATION; 

EEIMARKS. 

7ÖQmb was 
of-' .some 

Prim^ri'iy 
apparent ;at • 
700 mb. 

Poor. =- Fair. 

Good' until recUry.a;- 
türe^r^"" 

Fair* 

•Fair-^ 

Good,- follow- 
ed, a tröi 
•in the 
trough.- 

Fair* follow-   ] 
ed in wake of 
Alice«. 

Good,high to 
north.. 

poor, did      Fair. 
follow 7-eOml 
trough 

Did not fol- 
low wake  of 
GTad-ys but 
did the- ET-i— 

Poor,. very:\few re- 
gUFves jpfter -"...7_^ 
•o BOS sing, -fez on. ~- 

-E'alr 

Fair, .only small 
percentage,. 

-mm 

Poor ät 7-GÖ; 
mb;.j._ i.a&k_.gf_ 
data^r- -- -—: 

Prft 

Good-by 700 
mb level 

: Poor, -exception 
' t-Q^usüaily ;path 

Et 

oror* 

Good, follow^ 
ed "trough 
made by Flora. 

o:ed;,. follow- 
ed trough of 

&RS, 

Sppd'-,; -foil-ow- 
ed trough. 

•'• 

•IS 

I 

a 
y 

i-, 
i: 

:.=•" 



.   *• t^n*- — -jrf»t»^f • 

DA-TE. AND 
'NÄHE OF 
T-R0PIGAL 
CYCLONE 

ORIGIN: POSITION 
-• • • . w 
msmvmmE 

POINT OF 
ÄEf # 

Lxkfr 

-26v mM 22-20- 
December 

j-pic'tl.ön' öf\ 
ITS .^wester* 
!y trough- -&- 
shear lines. 

•NW-- to- NE at. '2'3'-N' Gentra-l Fv .1, 

12 

]_-_, 



•I.JWlCTg^ 

a 



»amouui WUMl^fcggjl 



EXTMPÖMT'I-ON 

Fair 

GLIÄEÖLOGY STEER- 
ING 

EÖVEL. 

Good,, followed 
most .probable 
öolirse. 

7.QQ mt>- .shovd 
e.d' re.&ur^ä..- 
t'iohs-. 

SURFACE 
sYNGPTIC 
MTUATION 

REMARKS' 

fGööd;,-S,t'röng. 
Mg-h', to north 

.until  r.e.c.urva: 
5türe-, --"-      - '- - 

7_t 

1-3,. 



.NARRATIVE HISTORIES .PF' 19tl  TYPHOONS 

ANNA jrJMÄRCH 

Tropical storm Anna- -was the first 'öf the year-j and -existed, .from 1$ t.o 20 
'March. It was farmed at the junction: of an easterly -wave and the ITC about 36Ö 
nautical miles east southeast öf 'ÖävaÖ., moved toward. .Davao: and dissipated -over 
-Mindanao.. Little data was available for analysis, but from all indications, the 
.storm was of -little significance, 

MRN^A.-^-MAm - 

'Typhoon Bernidä was the flirt, important tropical.-.cyclone of the year.    A 
strong, easterly trough with an associated -,'?wäve."  ön. the ITC.,  passed .Guam M %. 
May giving Guam 1-2 to- MS «hours  of. severe weather including thunderstorms and 
about, 2 inches :öf rainfallc. __      ... 

.  '.The, ...easterly t-feough-was_.retarded .and intensified.by a we;s.te-r;Iy trough. In; 
the.vicinity of l^I^E,, 'giving severe weither enröüte. .Guam to;-Manila- and Guam 
to= Okinawa.    The -easterly trough- continued to move westward.,  stagnatajng -on- the 
Guam to. Manila, raute 10; May -between. 13,0 «.~J. _13'6° %., . with. continued^ severe wea- 

jthe'rv--- M.. .""---   _ - i.-_. _._.. ,'------ "-   - -    —r- 

_ ^:--^^^_^.^^_^-_-_j-^0^-^j.gg^ ye1sü7Ete~d~"aröng"the ITC".,/ centered near- "Hal®7®,, ' 
I3J|®E .during II, -May-..' 'T-he persistance; .of the, low. area caused, the Navy VJeather 
"Re;cT0Hnalss'a'hc''e Squadron, at. Guam to .fly a mission into It early -oh- I3: May. "~~^   -- - 
••ßjerniä'a :w.as .first found by this' reconnaissance near ISPS,. '¥3f,5?E at- I3'0§'©.QZ 

..and; m"Öved_rapidly,jiorthward under, the infiuance. of a. rather deep pöilar tr-oufh  " 
wMch^was7i"tenölfying; over eastern Hönshu.T y  ;'•'- 

Tjie^.ibt'00ö.ÖZ. .-May- -Navy- -reconnaissance reports"gav# a. fair' location of Bern- 
Ida near I§°N,,. l^Q0?" with probable typhoon intensity Indicated at that ti'ffie:. 

:_^/-k]äe point of acceleration ^öf Be-rhida appeared to be' near i9-i'5°N-,  14"i"E... 
T;he recBhstructed :päth Indicated change: of velocity from 1-0.—11 'Knots -_'to= 15-18" 
.knots äfte'r that -position had been reached-, • r 

Bernida reached maximum- intensity between Jthe 14th and X5th during ;whieh 
time lit päs-sed just to, the east of Iwo J-ima with highest vmnä speed's ©ear 8'0:~ 
knots in gusts^.   _ _J.   "... " "' ;r:. ;.__; 

._"... ß-ürlngr.itä entirS' 'history, BVfhxda^emäihe'd relatively ^sraall "in är-gä ?''fth" 
the most. Intense be it of winds in the _ eastern quadrants*; -- 

A turning; point for Bernida was reached- early on i&.May to, the" öofth of 
|vo" Jdma.. ,._The. reconstructed.path indicates a change from-northerly -to:'north-. 
easterly track at, this time.,.    There, was. rapld\ dläsrlp^tipji'"^f.the "typhoon "7cir- 
.äul-ation shortly after this, turning point, .was" -reached,. 

M, 



CAROL ,- -JUNE 

Typhoon Carol was first npt^d on the O00OZ synoptic- map. of 16 June as a 
trQgical^disturbance. on the intertr-opical front in the vicinity of 10 Ü and 
130 E.      he disturbance continued to develop .during the day and night of the 
16th. and' 17th,  and the Navy recphnäisf-ance mission flown q'n the morning of 17 
June gave a. fair- fix at 11,4°N and 132'. ~Ö°E.    'V-ings reported hj the reconnai&sane 
/mission revealed that Carol had increased tQ.-storm propörtipns-i    Maximum, winds 
near the- center at this  time were estimated at 45 knots> .with winds over 27 knPts 
extending over a radius  of 150 nautical miles. 

Reconnaissance On the .morning of 18-.June  located-Carol at il..6°N and 13©°?> 
During the .afternoon and night of the 18th and 19th, Carol recurved into ä more 
•northerly direction.,  accelerated and was found by reconnaissance on the morning 
-of June 19; to be at i4,9°N:,. 128,3°!'.    Maximum 'wind velocity near the pent er had 
increased, to; 65 knots», ;:~v,'-- —--....   _. _ 

The- afternoon reconnaissance, mission on 1'9! June flaced .Carpi 'at 15.3 '&,.. __ _ 
127.2%^ indlcatiWl'Sew curvature towards, the we~st. '-   '_    . 

BepönnaisÄance pn the 2.9th accurately located Carol at. I8°N;. 123°1 and 
winds, were fouhdjto have increased ip; 100 :knp*s;. :he:ar the -.center...   Kinds over 
6:5 ;knots extended tp a radius of 150 miles-, and over- 27 knots to a radius of 

-2:50-:mi:les.i.   Ihus^,  reconnaissance information: tends to substantiate a rather 
erräticrp.ät-ni :a-:ibäth which would fiave been extremeiy difficult to-forecast by 
-extrapbiätiönTr%ürt?iermbre.s ,ifeeleratipn was;;noted after the- typhoon had reach- 
ed maximum Intensity tlOO knots} on the 20th of June.,  accompanied by lessening 
intensity until, at. the time it began its northerly course,,  it had completely 
-.d'issinätedf -~ _ " - ~_ ---_ _-...-    . -   ..._/.- -- - ":-_ -- • 

Kadena first detected-what appeared tp be a- closed low; on-the 0000?, sur- 
face syfTPpti-c. chart of & July 1947 at U.3PK .and.l33.-7°E,,    .the. low persisted 
on"subsequent charts,  moving" 3.ÖÖ degrees- true at 12 knots -until =©613©0Z.,. when 
i% was •centered at 17-^N-and 130.-4^-.-   At this^tima it began, to. recurve and 
accelerate,-  moving 3-3© degrees., true-at 14 lonots:,. .and in the next twelve hours 
-it: accelerate|-:.eve5-mpre^ and continued to re;QJreve.,.-mpving:"3:50--degree-s true at 
at approximate;!^ 20 knpts.i..        _-..-_ ".„"". .rl - -    .__        - ~^~'        --        " 

A maximum wind speed."of approximately 40 knots near the' eenter v/as'esr  .  - 

timated7: -.-.   --'='_'- ~     -       " "•  "-"   . 

_.     -~~.B-y--l-0'©Q0©Z7-s-:itt£^^                                                         that-.t:he,4y:c;lPne^d_dis^__ 
sipated  in-the--moiptai-ns' northeast, jsf 'Q.saka:.: _.     .._.    ...   . .. ., .....        .-—.-- 

Although Small in size and intensity-,. §onna-.Wpught. heavy; fains "%p "%-ufhi;; 
and Southern- fl'ons-Su-^ causing considerable- flood, damage.;-. 

15 



8t&aawBSBBtas&iBBma£smBSSB*mammMi 

. .EILEEN -, JULY 

.Preäe.nes,/öf a trPpical disturbance along: the equatorial front -w.er" the 
South China" Sea ;• was first indicated toy a strong flow in the monsoon current a-lc 
the. western coast of .Luzon, P'.I.  oh  IT July-, %e intensity of the. disturbance 
as observed by a Navy weather reconnaissance flight on ,17' July* was rather me&k, 
with the. strongest winds- near 30 knots, in the southeast quadrant.,, 

•Eileen, as the. storm: was named, moved westward along the .equatorial front, 
at an. estimated, speed pf. eight knots, tack of reports in the vicinity of the 
storm, after 17 July prevent accurate comMnti: relative to the wind" speeds>- It 
.'is believed, that little, change, occured in the intensity of storm during it's 
we'stf'a'rd^mjiy.eme'nt,- -    •        - - - .-      :-  . .- 

Upon reaching the isiänd of 'Hainan, pn the Iät:h.,ä ii'leen curved to. the np.^'h> |] 
Passage over this: island weakened the :st:prm;, it accelerated and passed into T 
.South 'Gh-ina: during- the- evening;-of 19-J-uly.       :...... 

mrm^Mm:: 
H 

i'ir 

The exi^fence of this storm, was- first  suspected, when winds and jpreBsureS;  
a* Paiäü, -ülithi, and £are:ee Veiä, indicated that, a- «.lo.sM «irculaMon ^ght have 
developed around a low area «entered at,1« and m<®m the^oöQOZ map.   _T-he-   - 
Ä was-in a pronounced trough. irt-4*e ..are» for -several preceding .maps., and for 
several subsequent ones it was-S^^  .   ./_   | 

:-tuallyje.xistfd..^ .       - -  --    - -_-- - " 

DuMng the- first .section of its. history «he: sjfeprm;,. beginning at :2f 4% and _. 
12S.Ä -at 2-7©6Ö0Z=, moved in ä smooth curve:_-ta the NK. _|nd KN1.;.  . 1^ i|j ||timate^ -_--     .-_     _ 

- that, the .fiä^murji-aiil.^illeity. ön^t^^iTt-h^as^^n'^^-jknpts^   _-_ -_7/--    =..-;    _=-£_--___"_. ";--"_. 

Eföm .2312QÖZ. thru 2912Ö0Z., =no definite «enter of circulation -could be de-  -j:  
-teeteA.hut theOsyclone apparently moved -due; M§^ to ?^S°N' and; 12%5^ at which 
point, it regenerated rapidly,.-      -----       -------"l --- --"=--"-_- -z'~-    ..." -.--...-. 

_-_. -beginning at 1^^a^*i-J^X&£Bid^-&&mM&&-&•B^ rapidly NNE toben        ~=;  
-NE in 18:hPurs- to" -28.«, UB.Sm, where Ä was! ^M§« at 3012PZ-.      he storm     _____ 

attained maÄum intensity with   the .maximum w^nd velocity o^Q toQ^s  ,-_ _.       -_- 
-.-.-":- ---,. —at -2©„O#Ö0Zy at -which, time _• the- .storm was- «entered at 26.7 N. and- &*$>»-&* z 
-At this, time the. storm, -a^se- attained maximum, si^ winds over 27 knot & covering. 

- -an-area-'öf .22];- :haütipäl-":mt$e.s: ;-rMiäis;.; =-=.- :; .= - - - r   - -— ;.-  :--^-- -"-""-"--"T-   ------- -1 " -" ." 

" '-.-_"" After curving to the- Mr this. sMrnrdecelerated siifhtly instead-Qf 4«=~     — -•_•- 
-celerating ^.is/'üeüaii^-t^^StL-""^*^03*-^81 eon^d^ed :e;xtratr.pp-i-c-al /upoiu 

" reächSng36A Jßä5% _ .f\ 73^ ~    ~--•:_: ...""V    ;;:       ' -"-..,';.-"- --_. >- "   - 

M 
t. 
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AÜ&ÜS.T. 

Typhoon G-ve-n,, thefiext of the s-eason.-j proved to 'be interesting. for- l-t.% 
eccentx-i-G ^movement,     it Is believed that the- speed of %phoon- Swen was'-ex? 
.ceptional and, could not have been anticipated-,  for- the synoptic situation' 
was. hot abnormal „•    The typhoon rnov-rd. at 31;© knots-'during' one six-rhour per- 
iod- 

%-is- tropical, cyöiöne- m-s -first'.noticed ät 15001 ön, Ji August at 2!©^O0N;, 
and i36..3°E and the -movement ,©f -0$0, degpe:es true' at 1*0'-.Knots-." 

Maximum- -winds of ^ninety -knots- we're reported- in the- typhoon- on the- -0th 
•of August.;, -thei -highest ä%t&±mä- äi/rä^--~%me:.- ~~ :     r ::'•-"-- ~'-~J '[•';' -"--""-"•   '"-•   :   - 

B.y ©6120OZ Gwen hegafi •moving to the.,north more räpM:ly,: and. at &70000Z 
-began- recurving. to_the northeast at ä speed öf about-2-0 Ic-nots^. passing about 
60 miles south of Tokyo at -0"7Oj'OOZ..    By[ thatiim_e Gwg.n. had .weakened^ in.-in-?  
tensity so that the -mä-xiMum .wlhd:ä"hear the center were only 35 knot&.    .At.the 
time the .storm, passed- south= of Tokyo:, Kaneda reported :.wind"&, of" |:0 mph with a 
.•few gusts, tö 35 mph.,. with rain sho.v'e.>r3.$ - then very- rapid clearing- as the wind 
.gh-ift-e'd-in-to, the" inö'.rt.h. ------ T.    ------—-    : -:    -'•--"  '-'-'——-.-  _- ..-   - ------     ~ l--^__ 

JESaBNte^TOST. 

Tropi^i storm H-ele:n¥^was"_firstsJüspecied to be forming when an east?. 
erly wave_jn.öve"(Ljä.c.rQS;s the Philippine area and developed a -closed cyclonic 

-äirfi-Uläti-Qnjust to Jtjh.'g northwest, of -Manila _a.s indicated by the. ^Surface Reports: 
ifroni ~%hk.Z&&S®Z,. synoptic -map_for_l| Augusts . -Navy Eeconna-lssäneia found the  
stofm to.be. 18..1ÖN and. 11'6;^3.% |t i2:O2i.00Z^'.änd Air Force- Reconnaissance founds. 
it- ät.-i;8.;S.?N. and 135..3§E at- ^!12©SQÖZ^.--.wM--e;h, indicated .ä. •nörthw.este.r.iy movement 
at  10 knots.    Maximum, winds at this- time- were estimated to. be ~--55;~,,knots with 
wi,n'd:s..vQve:r_X?_khots extending to a -radius.of' 15©; nautipaJL.miles. 

)   ~~    ~~~ Bue to lack"of'any weather data frö'rfc G-hinä"d;urihg71E:Ke-he.-xt 24 hours,,, the 
L. ...IL.    ...               positis-n-s f|.'«;n i«re_.ve-fy mäce.ürä±aj. agä.e:veh--by .posl-tealpd-s- the movement . 
\        :r::. - --—, ö;f the storm cannot be äecufi'äi;5ly deter mingd^:".. :_" -_. .  "". 

I~_T".- ":-.: ;--:-;~ '•• _- ^jMZ^^.jffiUSIir: _.._.       -   ..-"_-. . v- -r-..   . 

-Typhoon I" oeä ras first f'sund to. be  förmMg- in. the area äröüncl" 14 "$.>-_"- 
on 2f> .?u:v^fe."_ A. v~!?k--lö\" -circulation' had 4e.en present over that area 

l".                  """..""_'_   "for. 48 •hojivV ov-i  ^oii.s. '%£ -the formation of the. typhooM." . An^easJker-ly wave, moved; 
I . __       Into--this-r-e£r^-u.-y-^-J-.0Hi-.e---.-eJ,feulati©^rra-r&a and began- the deveicpment of the 
I -.-----        . -.-..  iyphee-a aiMif the iiite^rtregrical -front,. ' ^.-— .   -. .."." .--.    -1 ...   _   . ..-."._.:. 

ki            -=    , - - Typhoon lM.z, moved- :NW -at '8>inöt$, t©- i'0-knsta«    ^he- high- pressure area--. 
i                       _... .over fepan began i-nc-rerising' In intensity .*. causing, the typhoon; to change- its' 
r _ _   •-_-    W movement at 10_knots to $1W; -at -1-2 k-ipts.,—"-- r      -"" ~~z~-~~ . ', . . _„ 
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-^.iööri Inez- followed a fairly fieguiaf curve -on a true heading of from 
|2'g .degrees gradually ..becoming. 3JQ.äegtfe,e'S.t.o %0 degrees as it mwfd apross 
the Gihina Mainland...    The path"was slightly- s;h:iftea as the' center passed across 
Northern Formosa and: .again 4§ it .strue'k the China -Coast.. 

Maximum intensity of the typhoon is believed to hays reached MO knots* 
The typhoon dissipated rapidly beginning at 30120ÖZ and. became extratropical 
upon rcr'os.sing- the 'G.hina Coast.. 

-   A.' stroffg: possibility exists that the center off     ' the typhoon= 

•was split into- twö .separater centers as I|e.z: 'moved over -Formosa y the' main -ären- 
-tarTbeing-.-forced .north whereas the secondary -center formed "to the south and 
west where it was. difficult %~& analyze owing, to the pr.onounc.sd influence of 

..the thermal low pressure area over Southern. China:? 

":- "'   —"    "--"   -.   -  -  ^    JiGYGE  ---SEPTEMBER .."7""..  --.      ..'_•• 

T:he- .existence  of this' storm'Was- first suspected when surface winds rer .        __ 
ported £y.the. «hip located .at 1Ä and %M% at QBOQZ. on- 5 September shewed 
7a. sortheast; .flow" of force, four.  .    _. 7"_ ___.'.       ::,.. --------   . 

.Although^ there- was_a- wellrde^'inedL troagh-ii-he through, this area, a clos--    ; 
.M'.circuiätiöh'dld'-.not .show-up again until twelve, hours later (-on the -6600002 

•map^-i. .-_.- ..  r...    ..-. ..._-.-• -   -- - _____     :.    -_- ._„:7^--_ 

Even though the -ship ...re port ahd'_inflight reportf st-ill_showed ""ä"^closed_ _'        -- 
circulation-, it was not:~untii the. ;08Q5Q0Z;7g;nd-. 0B053.0Z Navy Reconnaissance- 
reports had been, received that a. definite" center          located and the  in- -_   _ 
•teiis-ity,.. -2-7--knot1sr,/w;aTs.v-;k^ndWh...-     -   - - -. __"  .. 7„7_. -'Z~_" '•_ . :~ 

The few in-flight, reports from ^l#nawa7indicated Yery little:"weä%her^_ :_^-.-- 
" was- äS's'ö'criäted-withrdepressron tf-oyce.; -    --    '---- '-- -    ". :    .-- - -_-..-—^ -^— -'fl 

_10n the' 9th oi^ September,, the  low showed indications'--oi' increasing: in _ -   __jß 

jiit-gjisi by,.-.__ ______:— - _--•  _;^_\ -      __^___:r —.""        _"_.     ~r :.   :       7_.:: __:./   -_-.     f\ 

Whö-n the storm' rea'chedr:20®N; at- -approximately O900O6Z.,7it began to- re-r-    : : 

•curve slowly hört h-nortthwest ward- at. 11 .knots.   JIaxirmurn. W.ind7 at -this jtime was _    ..__._. 
-.approximately 32 >kne-ts,. the. maximum-, intensity" reached.; the storm, affecting        '        _. 

an area of .only 50- miles radius-.                                                        -_-.--              . —- — 

3SMDHHSBM -- SEPTEMBER 

Typhoon Kathleen was probably the most widely publicized of the year, 
"In. S-5.     final Ft^-es.* it passet?' äl'ogg: the"soutrbeast ^-a3t-^qf•Höns:hu'. -ne dir:-:---. 
Tokyo causing •considerable- damage in central -H-onshu-s    Rai-nfäli reports, "ffpjö. 
stations in the mountains around Tokyo-were.-;.    M-ito 12.;26 inches,'Maebaski 
15-.4Ö inches.,: ,-Hakone. 21.21 inches and Ghi-chibu 2'^,_ 04 inches..    Final reports 
indicate that 1030 people lost their lives in the resulting floods. 

::'( 
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önjy light'tö .m^rat:e^eäiher until the night of IQ-September.. 

through the crPi&ai.Jz:one.s      A J^*gWfo^ ä.ffd a" thirty knot southwest 
_ .heavy ram and «rtÄE^^^^^^^^^aüB^ »«» 
vmämm,m- *#* -on Guam'-s. WJ6Q0ZW« ^      -  ^      ihtertr^ieal front- 
the- sys-fem was .more - thän-^z-one.^strong activity 

- In,^»*«^ ^ ; ^ 

' tw^twramc^iy -^^^^^1^ aclua'r Ärvatio* » 

:e.ve*..-T(» phenomena of ^^^«f^^tfe ^pOthes^Wa^-WnQoff;  ; 
.observed ia later.typboom, Sf.^^JÖ     :       ^'     .   :: "   .    ",-     -~- 

Jläll ftöve paräOa3Ptö/%be .most-^nterae- sect-or).   - • -. _.-.,, — -  - -_    r- 

\3B5*WMmJ&Jw&*.*f. V^e ^ast :%w^SalSS tendency that might •    did the thr-ee.böurly-pre;ssure-cbang.e=s- show tue, f^ll^ng. ^      y 

n&^^«,if the- ^g~ *^^• ^ 
dv.er^Ghina -and IM.^^ f    -fi rise:S 

over we;ster.n_ Honshu-.     The TQQ-mbgj^ g? af wi-Japa» S.ea,, moving' -slowly    ... _ 
.   West eoas-t öf Japan*  over tbe f frn. ft.L  °i ;J   J            latitude- of tbe. 
-4-i": i.i.Ajj^, • o«Wwpf|i-  -T.he.se facts; eoupied" m-^ta nortiier xy iduiiuu.   

-t 
. en 

MüRä^fJilSÄ^ 

Typhoon Kathleen .v^Gb- v;as three bund.red |autjcaljU ^        ^0.hi.gn. sur~ 
Laura was  first suspected tiw the  1 .IgQOZ ^^ieS surface -vessel near 
face-n^.rep^rts,  three hours «^^^S^SS^S^i * ninety. 4e.   : 
2%°N aM I-5SSE.    The "velocities were Beaufort ^ight a^    ^ t      ^ 

gree, aya.l-0,ic shift ^M^g-^! S^SFve^Xs^ to the «* 

Wiö days  and finally by 13 September 

If. Te 



jgj_i__t»T_SE;wnriiflmn8-»in-E-^^ 

did actually exist and a. reconnaissance aircraft was dispatched to- the area. 
From "this flight the existence of Laura was. definitely established.    The' in- 
fluence of Kathleen and the flow around a rather string high which was cen- 

:tere^'^ov@r-#e western .Öe4t±äns,/indiö.a3Eed: a west northwest .movementr.  

" "-     A-Navy re eennaissä^e plane was -able to get a food fix .on. the distür- 
fran<.e~f_o_. ÄM&W . •_,-. L _    • .. "_  ...--. .   ~   "\:„"   _r -   _._   .  ".__.""_ 

••^pä^R-^6ügii4;e^t^b^- its. .pmdecess.gr Kathlee^. .momd^sn NE .out to ;se§ ana  . 
-^became ^ext-ra'tr©pföäl.-l£h.jnatUre,.  . _ _ .   ---   ------------      -_-...-. _.-_.. -.-=r_   .—;: —- 

,"l   .. .      -•--..-       -----•-•- :MT^REB- g .S-E-FTEfBERu  - 

First indications" of "the" formation, of typhoon Mrefwere vpe;rgsträn.t; :egt-    '    ~ ""  \ 
er:.ly fprce-'feu^ and^f ive wind's .at. a.'weather- ship located at IS^N- and- U4.-ft 
TDeeinn-in^vÄ the 2D120QZ .surface map.    Öuring this early sea-icd an   easterly 

- läle Aoved -into- the aria and -intensified .the development :of the low pressure , 
: areai which-wf^-ä .'_.—"    ' _'  - | 

.:-: --"    \g_e. first dMinite- in£or.matiori: that a typhoon- Existed was;-aNavy_r.ee>    __       =z^__ j; 
.p.nnaissanceJ.reportfWÄicK.i-gm 7~     7   ""~-77 -7771j; 

"  .      .After initial d'etect-i-gn.of the typhoon.,; a faiMx steady.^ävel ;ät 290  .    _.__     f 
degrees was followed toward Luzon-i -^ _- _-__      -       .   ____-^. 

--,        Upsn approaching- -Luzon,.. the..tsrr.äih ^appareiitly. weakened. **P circulation _-^._ 
"and'-maximum-winds which had %een. Ahdidafced- as. roughly ?® to" 1QQ'Jcnots now . 
7 diecreased- to- 3d- -knots.- ---   --- _- --_-;-1;:._____:___-..- _' — -77---7 -_': //• .-__ --_—:-- -—-- --- -------   --.—-. _ _.-.   -_- .-H 

--A-£te.-r leaving Luzon the. storm Continued, at deceased intensity with max=___^_     ^jj 
.-   imum-. winds, .near-;f&lmots,a^:finally decreased: i©_j?|- .knots-.maximum «ear the /• 
7.ghina coast. -"--,---/"--"--- ---    .7" _.._..-.:-  " :.   _:-.7---77-.-_ —-.    " --"  r-"-   -7 7 "7'.-—--   -   *| 

-• '         A -movement" of ^af preximai^J^-Ä degrees at 12 ta M knots gharacter-i|ed; ^ 
the" entire- -h-is-t'äry-öf' tildred. - - T-Ms imevemeht is- reasonably 'we 11 explained - -    j.- 
=by a -careful re-analysis of the - 7-0Q'-mb -chart during.. thia_ps.riöd,.._. A. closed 
high circulate                                                                                           ^   ^uthern 

- - .periphery in- ä. äkß.r-d:e-:gr:e.e- •d-ireoti-onj»-.-   '    •-;—;   ---"..- -7- -_ .  -.  -._-.__.- 

'--""'-  ":     -•   ' ~~    • ' TJÄflETTfa7 '^FTEMJER.& tDC^DBER -"'   .;_ r~   .    ~\ 

£ 
7 

: -      An easterly w;*ve which., passed Guam Oh- 25- September^ moved we|:t |nto- g, 
Shär&i- -s-tajtionary-,. -surface tröufh, ^üst eastrbf tbe-we#her- sih-ip. at 18;^ 4^- ^. 
l?hls;^rough-wasrorie;nted N_1*SS«... :.After- entering thi&Vtröugh-. the easterly 
iMäml Ä^i äM7W^s^pnaiiy^:rcppeCf?Gm' fhe surfäoe .map analysis and re> 
.piS&e'l'-:Sy ä.trough-T|'£n'e- W-fKfe same,:are'Si—    ~   "-- •-- 
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At this time Nanette  lay oh the west edge of'ä sharp -upper-level tWQ-mb) 
t-rough;r roughly lying, along the  132° meridian.    Apparently Nanette was too..far 
t«t to-be caught and recurved to the-north of. northeast by this trough-.    The 
next '^y,fiDpt^%M'iu^t^'^^k&^^-'^^ K ferge surface high ö^ef Gh'inä;* in 
view •of -which a .•northwest ^movement was forecasti 

-No further reconnaissance inWrmatiö'n became avä€Mblg'to/d-efiniteiy 
fix the track that ^ähette. -would: follow until 292200Z;;    The. definite, fix 
^e:itab'Mshed^by-re.e©nnaiäsänG^ at .2f22G0Z:e;|t-äbiished'. a t'iistward .movement at . . 

•5-.o knots.*: ; " - 

Although-Nanette continued t?he westerly coUr&f:,. it apparently ä-ece-i--. 
• erat.eirrapidly after the reconriaissanee fix at 2J22Ü0Z (2'0.;5Nr pl.TE)^ for 
the next^ reei^hais.sahce fix j£ 3.Ö.060OZ (from. Okinawa} ipeated the center at 
21* M 127.9E.    '•'•-his was ah; average velocity of 2.8 knots for this feripd in. 
contrast- with th§ .previously iniicated velocity of' 5--6 knots,    gpr the next-   _ 
six-hour period-, Nanette.^imm'ad:iat.e|y decelerated to. an average velocity of %?% 
khoie. Mo#iP0t\v?;ith;a gradual reÄurvature- to ä, w^:pj;_nört|i^wester3^ dxrSc;tlpn-.r 
T=he 'blocking effect of the:i7,0@0'-4t mountain m Formosa- -causßd^considerable 
weakening..   After recürväture -.möveme'.nC-Wäb_V-art.äfejte^ at 13~20 knots, 

lhe_ intensity-..öf %riette remained fairly -constant .during, its   ;tr»ck -to* 
ward. Formosa with maximum winds .-S0- -fco- 9.0. knots.-,, but after jM-i-^ 
'.effect. of the; land are as. w it^hirTits T^cTirc ulell-pn^eÄämiL: vWy ",.evge nt and ~ it" 
rapidly de ere a? »d. .to,'.^e!p^ßs^i^±r$Ätä^^ ^'t^--^; M°t w-irids as- it reached 
thg 0hina; c;oa.st>    •-- :^i .-:/_.:        . .;.  - "- -  : /.'••_ 

--_.-         j  . ^O"LI\^E_^_iGSS0BE'R_ _T""-       _    --- y.--------      . -_ -- 

..The- area near the stati"0.naa^.=Weathe=E^ship. at ll?^,!?1^ first became:    -. 
4:ü3picipus -©&4 ••0ct-obe-r.-.   'T-he ship reported westerly foree. .5thr~ge: ahdr f ou^r- 
surface winds,..   At -.01r0000Z^ .-a- .dissipating, -eäste-riy wave was- indicated -_as- 'havr--    - 
ing^p.as.sed the-v'öathe-r- ship- -and the/ ihtertrapical -convergenee z-orie w as an- 
alyzed, as. .b.eÄngu:3Lüsfc.noJ'th|_ of jthe ship-,    Another/- isrste^ly --wave was a^proasha^gg 
from, -the: -east-.:.- -Qn-the-.-01060J0Z-s#|ace mäp-j .the ship repbrted;_apressure; p.| \;.' 
i00i-/-9--mb'^Äich„ap.pe.ar-ed„t.ö^.b.e. abnormäii^ low,, however,, Jhe Kf|rmBn5e^fher""_' 
-Sentral had been- -previously advised -by the .-Na^-y.'Ithgt- the^reported jppesM^^   ^ _ 
at this, -ship, wer.e' consistently two. -milibar-s, low.    In^spite of this,, the area 

"was still iatehed with- susp-ic-röhr '."-On the"M|iiiZ:^^f£tee- ^map,, the winds, at ^ ;--. 
the ship increased, tojforceisix and P- closed  100p-mb.isobar could npw be-.drawn, 
i-n-this. area-.,    ih-flig-ht- reports .feö.m-.feagkl.e.in -were, showing 'GonsideräblfJwSa-r 
ther- and their'reported windsi together -with wind's at the ship,. infieated    that 
-a depression faf probably located north- ©f-fche- .Kwai#¥-in:-#UäP .-route-.. - A'small 
c.iö:sed-löW:^ciäcu%fei©n/was"''now analyzed- prT theJ^^=ntb^gh^t7;|li:ö-i -__ :; r- ^ -; j-—= 

'   'Oh the 02ÖÖ.QOZ map,; a: well-defined -closed lpw..-hear--.l-3°.N:,. %5&.& m& ev- 
ident »      The Air "force" re conhais sane e -plane^iö'cat'ed a-storff> center* .ät äp± 
.proximate Iy 13-.,3%,  ifi5 JßL at '0203OOZ:,.    Ä. wiest -n.orthy;e,st movement at ten . 
knci+.B was- if pre cast due- io the- presence; of a. high^prfs'sure ridge:,  oriented 
east-west,, north of 0:live -at both the surf ace- and 70O-m;b. levels,. 
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A reconnaissance fix at 0«eÖ3»> the Navy bore ^*J^C*J^.'._..   ^ - 
^degree 'movement, but the storm had- accelerated and averaged 2.0. knots 
durlhg the 20 hours sihefe the previous. f*Xi - 

•No further reconnaissance oft ©live was- accomplished,    .„rffar  leaving 
the area near the father'ship at ll°N,. 1?6E, the only; information on- which 
the position. ,ould be 4eterm-4d and .ovgent ^gj^f £$£»*%£&, 
from Iwö A -and a few »|^a«^ j*"8!* *hef'Sorm arenas far south an- extensive surface trough hung. b,ck JQuth of^s.orm ^ ^^ 
as- 10°-N and the üpper^a|r circiHatgn- |, -tJeW-^^ - ^-    ffstelon- 
at,d: low centered- ||me.wh>re south ^ }J* ewgjee g^. ;^ p^^jn e*- 
modified the significance of **« «-ma s^no^     |± Q&0Ö35Z, 
t« ,dlfficult;?chlem ^gS^^-üSS&i« upp,^äir..cir- 

.^»Ä ^erlvÄS^Le and « »»tt* the „« ^ 
movement of'olive-. -      -_---. -—-„-_       ----.-. ..; -       —   : 

"öüve recurved to a n,—lv .and f«l^0^theasterly d*»«*lHt ^,,_ 
i-t a.pprQached."the;:belt ;of westerlies horth of 30- , -     _-     "      

Actual verxffeotions of the intensity of olive during: it;s_hisW were: 

:   ÖÄB aria four '«HS»-*** "«> ^«<l^*fc-»^''*''«* ^a s» •».—-a-, 
acti-vity •cMpäc^ri^s|. t}ie area. 

..-«MS, ol the fc» ftenfcw a^«=iat«M«ftSaniinflv   EauJ*ae rtre^y to ^^ 
cJrbutaMon, ajjd at that t« dttjlat- «ppeapjikely to be oaogm . _ .: ..-:. ^ 

-.fey fche--.t;E0.4Sh.-- —.   •- ':••' - —.--^^ --:a„-V~a."   '.-_i:_ .---—.' . 

Bauliao „8Mä a« the *ay ^S^op^ig|>gÄWj1 W^C 

fl.ong; -Ksng;.. 

" «toe »«„a ha* an ^«!^^ä%Ä;*SälShf tS* 25* 

the .orientation, or extent *e<4u« to recurve a cyclone with an ext^nsave 
. upper-level circulation« such, as as:s-ociat.ed. with .Paulxne.., 
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The surface intensity- öf P&ülihe increased, gradually- from -40- knots- at 
O2-06O0Z to l00 knots- at Ö5Q600Z'.    It. maintained the latter intensity until 
it passed into the: northern tip of. Luzon at -'SS-l'SQQZ-,  after which it"decreased 
tö 7© t-o. 7f>. knots due "to the weakening ef f eet?s-of .'the  Xä-M-, 

^j^ fcfflfr, -^ .QGT^BER-. 

Although, typhoon Rosalind -did not receive the publicity .accorded to 
Kathleen, from' a- meteorologist''s point of view, Rosalind was by far the 
most interesting..   The narrative •hist-ory •submitted, by the Typhoon-Warn- 
ing Network is quoted in part: 

-  -"#hä. origin, of -Rosalinda is rathe*'obscure, due -to the  fact. that. it. 
developed in- a-, trough- associated with- --tropics 1 .cyclone Olive- .at. a. time, when 
the <position and. movement of Olive lts.e,Tf' wjere somewhat uncertain;    Recen^ 
naisäance. onrölive wäs__e5ctreme.ly .meager immediately -prior tö. the time it 70s. 
dropped -as having, become exiratr-öpicäi,  'so there is ä definite pos'sibility- 
t-ha-t. It-stagnated-in the ate:-. -.east, .of Iwo instead ..of' moving. äMayjfcp, the :north> 
.eas-ty--and" was  later -re^d:is:s.öv.e:re'(l and identified.- as Rosa.lihdi, . ..       ... 

-#----   _•---__-_-' - #   -"--•      -     *   —   --*•"- —"-    ' :—--*--- 

"Two things support, -the. belief that--if§|-ve äetuajjl^-j^öved öut..:__^irst,,- 
the extensive- surface trough- which deve iöped- 'south of JGlive 'could have ij'eren - 
the indication of the.-format-ten-, of a second' center fRüSälindO"..   -Bjecöhd-,. -re* 
ports from a ship at 4-0%*. 170":E on-the- eighth -indicated the appröäch-änd - 
passfl^e^f^^weli^gyeloped,-wav> on-ä c-öld' front.-.    %g .nat:ure of'these repBr-ts 
and the^fact^hat 7nö Mstoryi of this low7 "was, indicated'_brpäst~m_äp^ ^ed'io^ 

. the- •c.öncä.-üsi'.ön- that this 1©1 wai- t"he remriant ofr @:live:,; nöV •e^ratr.öpicäl..  " 

•H'/Mtever itns be ginni npj Rosalind; was a fülly^develeped typhoon: wheh~~ 
the first Bulletin was.'issued...    It's-movement was. to; thej.northnnortheast Vat.." 
,a. very-.slow pace-.,, about. 4.5. kjaots,,^a^veloeity^-whieh^ for the^ _ 
first four Bulletin positions determined by Harmon feather Central..    This was 
in accord with the existing synoptic :pst-tq rn|~iat the' surf-ace and aloft,, Tboth 
of which showed troughs to- the northeast and- -north -respectively .which.offe-redr 
likely paths_ £'Qr:;the, jy-p'höoh' tö follow, -.-  - -_      . --- 

"-Bulietin- No, 4(-@7-©6o©Z:;' ;had- been, .tesad 6n. reconnaissance. Mfbgma^oh-y y~~7 

but after: that time reconnaissance -was _;highly unsatisfactory,.    A fix was- obr 
-taihed- for^-BuMetirt No.*  §©' |-080'6Q'0Z|-.,  and "succeeding; -Bulletin's based: on reeon--- 
näissanGe were number-f 1£>21,12:^3 and •§&.    .All, ©theft© o^htö^ed; tlto %-ph.o-o» % 

•ex-trapolation. and  land and ship reports; """._/'"." ~~~ ~i!r 

'"As an, average this gives an- acceiptäbie  one fix per day,, but the •dis- 
tribution was soicih fhat there were two -periods of approximately % hours: and 
another of 48 hours during which no definite  fix. was obtained., 

•23:        • .-'"•-•...-." 
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- i-j 
"Rosalind' continued it.s    nGwt'h*- northeast movement until Ö806ÖÖ2.,, But 

decelerated, and. .became nearly stagnant by that time..    inretrospect, this 
•stagnation and the- subsequent abrupt inverse re curvature with westward   - 
movement for the following 4-8 hours- might be •explained by the presence of 
ä migratory anticyclone' which was moving, into-a position due north öf Röäa- 
lind'^r the typhoon reached its;   .080&00Z position.    At the time, this' block- 
ing, action probably was not. anticipated since- th0 typhoon was intense and the 
high was Only moderate  (Maximum pressure about 102:3mb.)_.    Furthermore,  since 

•a .surface trough still existed to" the• .nört'heast., and   the  latitude of upper 
westerlies- had been .reached,  a normal re-curvature would appear to have b.ee$ 
.more, likely than- -the: reverse oiie- wMch occurr.?'!-..    *e- +'H-t" äs it may:,, a normal 
•recurväture did iiot  occur until this anticyclone- had iiio^eä off,, and a" new 
trough had come, into-position- to receive Rosalind:, 

'"The next reconnaissance position,, at IGÖfOOZ.,, .placed the -center at. 
2:5^3%.,  13^,2^E;.    -Land reports-prer^^ns to this tiine'hc^,  of course,  indicated' 
the- .abnormal -tux*n of the- typhoon», but förecarts synoptic -with Bulletins §•- ;__ - 
through 1U were- wide of the-.marks.    The rec-önnäiäs.ance indiQ'sted that the ty- 
phoon was beginning to recurve '(.aggin) in the" vicinity of 1'37°E.    J-B 'other 
wordsv only land .pw-0,3ima): and ship reports, were available-In fixing," the. cen-   _____ 
ter .at any time from Q-1060ÖZ, when it was ,2t"0: miles east, of Two Jima., to 

.- li00'6.OOZ.,. when, it was 2,3.0- miles west--northwest of Two Jima.- "|I 

''-B-uring this critical interval the. .center'pas-seal immediately south of' 
Iwo Jlmä, where the .surf ac;e wind reached a maximum of 14.© :mph (with gusts 
to- 160. mph-). from the eäst-=noftheast at :082100Z,. and a .minimum pressure of 
^^L.^^^§.J^^:^^.^^m^ at. -08214-02^    damage: tia tehe Iwaleather Sta- 
tion-, and -equipment involved .portions, .-of qubnset -roofs blown öff.,,.the_ east;  _.. 
wäll "f t.hP:_hyd#ög-5;rv shack' Iblown äwä-y^ the anemometer blown down, from its. 

_platJ?,m^"andljtM ^celling;, light projector when _the_._gentral tower, on which it. 
.was -ffis-UHted -.eüliäpsed; ~_ _~_ .; ~ -..-." "=:r_:=i__„ ^=-~~- -~- ~.u;_"":' .--\=^/-.^!:X -—:: 

-1— .   '"As remarked .'before.,, the advent." of ä new surface troughi-to the__ north 
.signaled the final very sharp r.ecu-rv-p-ture to 'the northeast-,, but .even. jhe;re 
the. movement had. än^abnöEmalphase...   instead-.of^decele.Sat.ing and recurving 
.simultaneou|?ly.,, then accelerating, as -soon as, the rec.urved; path, was estab=_   ... 
iished,,. a maximum deceleration amounting -practically to Stagnation -ocrurr^ 

.-.ed- Well-^after„tha %ecuw43ngJiwas---complete .arid, .a •more- or"_ less atraight-.^courfe 
was once -more:~e gtablisbed-.   /Even-post-analysis fails- -to. prediuce any satis- _"__"__ 
facto^ explanation"öf' this,."" -     " -"_' '> 

« 

%fte;r-1-2120_OZ= the tryphööri :be;haved normally,  moving northeast and ac-r 
c;e.-riie;-ri.tlhg-. -into, the; mean, -polar trough., ~~ ,""".."": ;-: : "'" ,.._./ 

'j * —.* . _      *~ 

!_-_.. _ _:',..- _.'..^-^^.^ . -i-nad"eq:üäte.:^-:-  

___-__--    .icjof ^,e proceed—stepJby Js-tepL -thru Re-e^i*r3d'•£ developmentj  using at 
each: step Only- -the information and tools available to- the forecaster at that 
ste,p.j, we find that t;he tools and. technique were.,., at least in this case., 

\ 
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"'It is 'believed; that use of the steering; -principle offers the greats 
est .charP.e of success in typhoon, forecasting,,. Yet, neither the surface map 
nor the 700-mb bha-rt.,, the charts raoidly available t.o the forecaster ,> can 
•be used in-this procedure. On them the pressure fields -consist, pred-emihahtly 
of closed systems an-1 no general tt~e.*?r-+-^vy  is apparent, ioOj, the method, 
of analysis which base's the 700-m'b- analysis to ä great extent on the surface 
ana-lysis constitutes a vicious, circle-. A-, perusal of the maps during Rosalind 
shows this. -• 

"§£ prime importance to the forecastef- during the lif? of 4 typhoon; 
•are;: 

'"%--.. ~ Its" center- -at - the surf äce and the- inclination of its axis,.    T'his . . 
information is necessary fbr-predict'ihg velocity and intensity,,; and.their 
derivatives:. -      . . . . __:"" •.    ..    ...._- i.   -_;._- ..;_ - '_'_ __-;_i _- 

"2..,    The^ feiaMvepQiHiöns"'oT"a;ir"masses "immediately surrounding it, 
.i.'?.., temperature.,  humidity, •stability and wind fields at fe-veral |e-veis. thru 
and.above- the- disturbance^  '%is 'information is heee-ss'äry "-for predicting; vel^ 
öcity,   intensity*, their derivatives;,, ^extent and intensity :.of cloud-}, •precip- 
itation, and.-wind field's.,, and also-' aid's... in selecting levels- a^trwhifb.the steer= 
-ihg^princi-ple -can fcg used,., . ....... 

- "'3:-,    M lower latitude^.- the:fteight ,-sf 'the-discontinuity 3äetv;eeä läWey?"- 

-easterlies- -and. overly ing-J^te;£yies:* and- •theii?' .relative' -intensities',-    IMs 
information- is- -necessary in. using -'the- -steering pfineiD-le., providing .jem^Q'ecl- 

-re^e^irgi^l%B~SM%WWm^^i^'•knownF ^ -----r-----—-^ ->^^^^^=^^^-——--^^^^^^=^^^ 

It -is-believed, that -without s.yncnröhöu^-Otrser^^ 'at  least -fe^Cpougfr 
to- evaluate, .accurately .surface leather, elements •öve.r $hß=^lt* ®£_^ß: 's^°Ted' 
circulation,,, and at least -high, enoughi |-ö evaluate weather elements- at a level 

- 44§re the- ^closed; cir-bulatioh "''opens-'' to--a trough- aloft,*, it will bt impossible 
'••?& fir%p.st:a:bnqrm-^ öf the*? e *>'t.orms -with; ^nymgt^f^ ^jr 
curacy.:"! 

- AkEGE^- -CGflMl ^ 

Tlrst indi-bations of the-foTfmat-ion of--a:^@.|ii-eäl_^yäl-^ie:^piS" die.-''- 
-teste'd in the a-reä nörtheast-.of: Truk on the ^bt-ober- l|lf f'02 Surface .map* 
•kh easterly wave through the area ^^k^ö'^fäs^r^^S^^y^p^p^-^^^ 
dpment .of a tröpicpi ey-clon^i   ^ .-..__      .        .--..-—    ^     :_^..".-.   - V-_"-."_ "---- 

,k recohhai^sshe.e--jj^54oa:"-r«5^ed,^-f^|^4^ed:^Q5*e* at 11°N];'1'P,.'5%: 

at i3P,4:ÖQZ^ „;.-'."   - -- .      . -7-  • - ;--"""- - _ . ""/""_       r .   . - :_::;.:.':...;     - .7 

:Re.cö.nnäiSs-nce fixes for the 13-th" and'l^t7! :'öf~ feeder .established- sr/- 
northerly mev.eme.nti, which was supported by \bontihued_ positive pressure   ^ 
tendencies, in. the I&äriähas and by the pattern of 700mb* Wfeiph during this 

- interval was..dominated by southerly flow 'between, the low area, of- ty-phoon.- 
K'osälihd to the northwest and weak lobe of the semir-permänent Pacific High 
to the  northeast. 
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From %%• October to 18 October,v the .typhoon moved in a fairly regu- 
lär manner-towards the north ät ä speed of '8 to' 10 knots. 

Tfie next major perturbation, in the path of' the disturbance occurred- 
in the- thirty- hours fjöliowift? itOQOGZ*.    the actual path appears- to have 
been east -northeast- with .speed ^ecrääsed to-3;-or-A knots,.    It. appears that       _ 
this period of quasi-stagnation may have resulted from a .rather fine balance 
between upper-level and low-level influence,^ that is-,. Alice may have reached 
a vertical development just short of that necessary to overcome completely 
the. blorV!H>n<* -effect of' the surface Mg.,.; and yet .-sufficient For the upper- 
leyp-1 trough .not dhiy to-.overcome the"-prevailing easterly flow around the: 
southern .plriphe.ry,' of that high,, but. in fact- to ^cause -a slight, eastward djrif^ 
HoSever., the small amount -of both .surface and upper^air data available pre* 
•ciuded verifieatiph. of."this^ conjeGtüral ahalysis. 

•After -I9ÖQQQZ. the -diRturbahce began to .a'C'celerate and Waken-, and; a 
- -good Ä #o*ce recönnäi&sän-G>.fixLGt_MQ20Ö£ indliolfeMJÖ^t the central 
-kinds' war^ decreasing; in^&jäy]and tti? ^p'hoonj^as rapiäly becoming ext-ra.-   ^ 
tropical, ._.   -_=_. 

- — ~ For-e^as^np on typhoon. -Alice was: Valmost" ^ht'ir-giy on the basis of the- _ 
overall er}*-*''-? patterns at the .surface -and 7,00-mb levels..,. :and on suecess-. 
i-v.e fixe-s aev^-'ned-by aircraft reconnaissance,    ^thbüfh the disturbance _^ 
attained: tv-hoön force" and *iad .maximum winds of 100 -Knots or more, for -two 

-thirds- -of its- -history.,..it_he_ve.r .fiöveref är.large area.*. .gOOVrmtles bei-ng.^tne     _ 
mastfnrai" radius ofstörnWf:ör;ee\ windsi;    Because' of this, tight pattern.-^-? 
Fircuiation never-.affected- -the winds in- the lar.ianas- or bon-ins areasy: «few    = 
were-dominated-by-the flow-around-the less, intense but .more, .extensive Beatri-c, 

^feo^i^-westr--&inco-^e*e^ -the.disturbance on. either-   ,„_..___ 
- the windf flow or the pressured in these' is€ands^|ihe^-,§y^opt^ repor^-se^v^ - 
:e4^n^_t*p4ieg^ivÄ:püJ^Si,Öf inM-M^fng/wher^ the. typhoon;.f^f_^tjß?W-:v.i "_.'. .". 

'       -•-'        ~-       ~ lllfRief - ----/OCTOBER"   ;" . , -.y'"- ~y--~~TrT^y)-:z 

 •ÖM-^^iOr?^^ö"f^ciäi?!P?-,fr-äJSp^s*eÄ wa's- :sü^pec;tedTrnb^J?°N:;;and."l3-7yT"     -   _^7~" 
"A •g^t&r%-'^ugTä^Ä^^mö*iHg into; the_^ea^Ä 4üestipn^. which caused     = 

" the-sur-fäee- fcowr/toideepgnv.":__ ._-= . --. "_-_L. -_----. —- -"-'!- .." -^f"-._"-_-' j^-"—;_"-^": "'v" --"—": . -;..  ' |j 

-It was impossible" tö q'et a definite fix oh the storm -Center or a gocd_     ^   .._.,_. 
' indirection- - of its-speed -and -dire ct ion- &£ movement, fi't'hef by reconnaissance 

"   repots or-surface information..  At ho time during Beatrix's, history was 
- it a sufficiently strong "-s&rmlto^esclibe h well-defined central .circulation 

on- the'surface:,' ^h^a .storm was-,, in reality.,.;mainly ah upper^r cxrcul^n - 
and- only '.partially"'reflect?* -on the surface:/- ^ hearily äl| timers, -during -the 

; ---stormi'i :hist.o^,Me/7M^ €hart .showed n_ low aloft with ^inds in excess of __ 
50 knots and a fairly-well-defined centea?:. 

- !'.--_... .-•---•     -"""-- •-'. -. :ä£TH# X-0OTBBER. .      -'   [_-     :-- -..-"""".;-""-"-.: -- ' :;   . / •   - 

On the .27th of -October., the -0QO0Z surf ace map showed a" possible ; low in 
'    the vicinity of'-Mitei.-   "On the- two-succe^.-ng maps^prasrsure^falls m V** 

SneräTareä necessitated the: closing- of a 10O5-mb isobar,    The synop^c       - 
-StuSöh. at. the "ti^-Ciathy began- fuming constituted', a. favorable condition. 
for-'the'formation of a. depression,  f^hefe -was -n easterly wave moving along 

. .the intertropical ^one ,of ,convergence. y -and. a. trough alöf-t hböve the .easterly 
•' "wave")- on--the '-7'C©.-mb-chart..;   '_       ."..-'..-      :|6..       -.   " -.-- .---—_.. 



A reconnaissance mission departed Guam at 20O0Z on the 27th to in*- 
ye^tl^ate the suspected ä-rää;, -but found no definite storm -center,.    A NaVy 
f.eeönn&'i'ssänce'^                                                   2^th. of DjSteber and located- the 
center of the st;orm. ät li-.3-9N and I2.S.7%*   Maximum winds near the: center 
were -found to be 70 knots-, over ä radius of 25 -milues with, winds greater than. 

"27 knots over a radius- of-27'^ miles. . _.   _   _.  

ü.pön. entering thö Philippine Island^ Cathy slowed -down and-for- an 
•eighteen-'haur f erisi= Coved %t the rate oj .eight ,kn,ot;s>    D.uring. the .slow^ 
'ing'.dofh. process the: storm -gurved Into the- northwest and -decreased in in,- - 
teftsity v'hile .moving- across t-he Philippine: isi^-nds/.,    ßF-tte -time the cerir 
te-r reached Manila-B'ay <,110OZ 31-0Gt>, ;pasBin|,idire.ctiy over Gavite., the 
.mäxiffiüm; winds had -decreased to ^QUknets^,- and -the- --radius, of winds, fre.atj,E . 
fchan ^7 kno^^^ At tfiis .point Gathy recurved 
:*ntö -the-west, noEtWest.'äM ,.pa's:s:ed öv&r fhe ^hina S:ea at a s^peed of 12 knots;. 

 ^ävy-rec-:önnMß:äa-nce^ön-the^fi;r^t.._öt that G^athy had in* 
tehsi'fied-is'ltv entered -the-SMna-Se^..    'The-wind had increased once mor| to " 
typhoon strength -reaching ä .maximum-, of"7.0 kiicts: .ne-r the- -center^. With- winds. 

"   of o'S. knots over- a Tnd.iüs öf 2-5 -miles -;v -~%he- ste-rm^t'hen followed a. .path of 
.. 2.1,0 degrees at i© knot-s^  finally moving onto the -Central. Indc-Ghiha coast    _ 

-ät-:i7?i..- 

--.=_-. - T^e-de-velopment - öf :a,-d'apf^.s;sU-ßnjvias-S:Uäp.ected_on 1 November T$t£t be- 
•cause":Qrt-he--ih-ädrc-ä*:-ions-§n -the ®S©62 7j0rm%rc,haT.t:r-ö4.;whiek--a. wel^deSitriedj 
-low--WP«^ analyzed -viith\_.te>_ closed contour ^line.s„;: - The -^0DZ.^urfiee^nvap; on    -; 
.tfei^d^te^hä^ ' '•""; 

 _ ^.©&-t*ie .morning ,e.f_2 .November reconnaissance reports, from the,Nävy- in- 
d^eäiei^f^Öpical" cyclone of ^MönLdüä^4^i.. _:-_.,"__ -...-J^^- - —::._-.:. -r^::_. 

"•_">.- --tirs* -indtcgtiöns^efe;that- ^^MoB^^;-^^^-J^t^^^'^iL_^ _; 
in, the\700-mb trough.and i^=bGür"press-ure--ehanges,, ~ ' 

AirT Air-Force -reconnaissance mission, at. 053QZ m .3; November-, proved 
'that tie" forecast for a continued north-^hortheäst movement, was in error.-    The 
'7'0©-mbehärt"for'3- November,  l600Z .showed that the though that -was present 

- on theiSZfOOZ chart had filled rapidly a=nd_.moyed to the east  leaving- tJe  storm 
•to curve b-ck into the nerthwestV  This, error hp -forecastfejr xa-^^e*;- 
to.the iack:6|"^ffic:ient"üpper.air d-trä to properly förecast, the fUiixng - 

";and deepening- of Upp>r-^:if .systems;* _  "_      " .- --.'-.•-    --;:-:"   --..'.-"• 

Until-this time, ftora .was a relatively email typhoohrwith w^s-iri, ex^, 
.•cess of -27 Mete confined to .a-, radius öf" less than 200- milesv    "fends  in- •-ex-..~ 
CGISS öf .65 kncts covered ^h- -average, radius of '5©' miles-... 

The Air- Force and Navy reconnaissance missions on the- 3-rd and /Uh P'-fr" 
November showed indications; of intensification* and deceleration-..    The .speed- 
dropped from 13 knots to- A -knots .during, the -succeeding 42 hours., 

27 '•--.• '--;.".   . ,: ..... 

BßM^.^NffiHirffiEä, .__:".."L"_r:. .-..z. : :: z::\~-:'.::..i' ._'.:_.-.:..     ."-.-. I 
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Ön the 5th- of November at ='Q-1©CZ ä Navy reconnaissance -.mis'si-Pa- ralo^ 
cateä the center at 13.8°N and  130°E...    ^his same reconnaissance mission in- 
dicated ä censiderable decrease in maximum -winds.. • - 

©n the morning of 6 November a Navy reconnaissance mission revealed that 
Dora had regenerated to typhoon, intensitywith- wind's reaching~i maximum of 7'5- 
iknptSi.    ^he "speed of the -typhoon had incre- sed- to 3 knots i    Maximum, intensity   . 
was'- reached on the morning of 7' November, when the winds near the jester-Were   ~ 
found' fee be 100 knots by Navy- reconnaissance.    ^Movement was west^nörthwes-t at 
9- knots...   -Dora crossed central 'Luz.pn during' the night of 7' November,; retaining 
a .maximum wind velocity of 80 knots, throughout. Its- course over land.,    rip the 
typhoon, passed  over -the East China Sea from- Ling.ayän Gu-l-f,. it. beg^.n to recurve 
into the- northwest and the rate of movement slowed to: about 5 knots-.    -RecurVa= 
ture- into the north continued until a dareetioh -of north-northeast was attained 
The component öf westeriy .movement.ceased ne-ar 19. 5°N-' and %%i.&$&..    ^he -fi-na-1 
pesitioh of D.orä äs reported by Clark Field .was 20=. 7- -degrees-, 'north and. 11'8.6. 
degrees east at -OOOOZ 10- .November-.    At that time the maximum winds, had de©reä8> 
•ed t.p 50: knots- and; continued degeneration was indicated.. : 

BINOM.' >i NOVEMBER,        ;.-_-_" '."-." 

The first -evMence .of E.lnpra'',s; existence was report of - Beaufort, force .... 
eight surf ace wind^fr-em. the -east, -with heavy- rain, from    the weather ship - 
13- ;-N' and* 13l% at 21002' on 9 November;., ' A, "Navy "recörinaissmnce aircraft iii^ ; 
vestigation of the; area ''established' the reality of the storm, 

The synoptic situation at this- time was not dominated' by any Partie -    ; -;— 
uiä-rly strong systems,    the ihtertrqpical. front, was drawn, up northeast of 
Luzon behind tropical -cyclone p:ora., which, was/ weakening' and becoming-ex- --'- 
tratropicäl-about 60.0: haut leal miles northwest of the new disturbance.. L.'""." 
'North pf Dora and pr-ie-nted eastAwest across: Formosa,, -was- the "Poüiär Front   - 
with' associated weak waves-,  and over Ohina   lay a "weak high -eel!.- .'-   .. 

It was-expected; that Elnöra? weMdrfp-ll-ewrin the"wa;ke-=.ef-;D"pM-,,-.b^ut|. _""""     -';. _ 
instead it took the: most direct, .route towards, the pplar. •trough.    It. "111SF0ZV '   . 
.near •2.5.CN...   .-El-npra slowed tp. 5. knots preparatory- to- recwT^hg'northeastward  
Into the polar trough' and -eighteen hours. 'läte'T this: recurving^t:©^^^ 
the. transformation i-nte an extratrppical 2of; .had been; ac;eomp.lis'hed.;   - r - 

•At nö' time in its short life did E'lnofa approach" 'typhe©n~'ihtc'npdrty.- 
.•M-aximum winds never-exceeded" 4"5.,. =and rec©nriaisS.ancir: aircraft re:pertod only    '- 
weak and shallow- eif cuia'tipn around- an. indistinctlydPfihed center.,. 

- '--      :FIli0M .^.-.NQ^EKiBERr"-    '  ,.";'"./-'_   . .;","..    ".-'v."""   "^ 

•©nl'the 11th of'November- 1-957), -the first 'indlcätipns; of, the £ orna-t-iön-^ 
of: a possible tropical distüjnbarice- ^h~the^l-c'i-n"My "of :'8^N and 14:3 5? v;e-re--_-: ----- 
'detected',.    Aircraft recennai-ssa-nec report? f-'pr' ,12 'November- showed goed'wihd    . 

•shift lines, but no definite center or cloud pattern^  . Navy ^ecoiinaissance- 
iocated ^he" storm center at 35>N -and 135. i?0! at ©00.02. on the l"3ths.;w|th flight, 
level winds of 12:0- knots. -.'." ""...'"... 
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-Flora1'? origin was typical of a large , numbe f of tropical cyclones in 
the liest Pacific: area. She formed at the foot of an easterly wave along 
the inte.rtrspic 1 frönt,. The 700-mb chart was not instrumental in detecting 
the formation ö£ Florae because of the lack of adequate -coverage öf uppers 
air reports, in the area in which this storm-.originated. 

.Flora moved in;-a- west northwesterly direction at. about, 12 knots with 
an average maximum, wind velocity of ICO knots,. In the -vicinity of 11°N< and 
l2'9.-5-^-. the- storm 'began to accelerate and decrease in intensity-•..   -On the 
morning -of -the 15th-j the typhoon. Entered the. Philippine islands area over 
the Island of-S-amar^ a-;nd .gradually pur-ved. into a .northwesterly direction.. 
T-he. rate of motion and .maximum' winds' decreased,«,, gradually becomings fourteen 
and seventy-vf-ive .knots,. respectively -as the ..center pas/sed across- central 
Luzon and entered-, the- Northern- Lingaye.n 'Q'ulf at lä^!* on the 15th- of November'; 
-After passing,into; the "East .'China S:ea,. the typhoon t0'"'"« to recurve more sharp- 
ly to- the -north änd .eöntifjued to decelerate, ^it'n- -maximum- .winde decreasing' 
to' seventy knots."   '.'__- . , •- 

A change of" direction- iht© a •nörthvhöftheäst direction ^as detected by" 
the hourly weather- re-ports' received from Formosa and the, S-outhern China 
-.coastal '"areas-, .  "~~"~' "    '   '' 

As the weakened storm moved, northeast and into -the- trough, along the 
. .Rjfuky-us'j it intensified •e.önsiderabiy.,, and. .showed .signs' -of'-.containing- frontal 
activity -.. - 

At läiOOOZ,, the .storm, 'center was approximately '6(1);..miles southeast of- 
feha„j, .giving, Okinawa winde of §.©; knots with gusts' to 60 knots.,    f-he Siberian 
high pressure center area over Northeast'China was invading the East'China. 

"Sea and Japan eh 18. -November- /causing' an eastward, movement of the pöigr- +roügh . 
-and consequently a :nörfehea;stSar4'-mö-veme.nt. of, the sto.rm- -center; as 'it traveled'' 

away from tbf-'Ry^^us-i.. " ... ^        - - 

—- --'QlgBTL:ä "NO^'MBER. " - 

- . -In. its'Early .stages the -embryonic tropic-',! .cyclone Gladys existed 
as  & vague sort of low ffer associated wi't-h the inte-rtropicai trough south 

•of the Guam^KwäJalein course..- - .S-öm© .easterly-wave activity -existed in the 
.stronger than normal trad©--wind-flow Äorth. of the %e;ug% but though the.area 
was watched- ää-ä- likely region-. =f of s-tefm. development -rip. significant -pressure 
falls ©r circulation -.pa-tte-rnsVwere "observed." 

The disturbance app'ofentlyll-eve'lo.ped- as a true  closed -circulation in 
the synop'tiGally. blank are?, be-twe.en^Trük and Ülith-i,,. south /of &.U<IIILJ. but beihg 
initially. of small diameter-.,-;, had no revealing, influence    on these -ö-nr;py>.mdi.ng: 

stations' until the V7$B<bQZ -map.-«   ": '-" - '--"-- 

A strong, 'easterly- "flow existed north, of the center at 700^^- level- -mövrr. 
ing-Gladys" 29© de.gfe.es at 13- knot s-. 
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Gust ine es ät ülithl reached a maximum of 60 -knots with the passage of 
Gladys smth. of there at 172230Z. 

The western most point of the path,  18.Ö°N,j. i35.7°E, was reached by 
2Ö060OZ.    On the surface the storm v&s nearing the diffuse soutte'estern end 
of the polar front and its associated trough which lay with a northeast-south- 
west orientation across Iwo j'ima.    Aloft the westerly trough remained strong, 
and -Both of thes~ factors;   dictated continued recurvature of the storm to the 
north, and eventually northeasts 

Prssage south of Iwo occurred hear 2ilO'Q0Z.^ with equally weather and 
surface winds up* to 40 kn^ts at Iwo,-.    After 220Ö00Z. the circiilaticn around 
Gladys'"was nc longer-detectable. 

•    HANNAH - NOVEMBER       ' ,  -     . 

Tropical cyclone Hannah developed in a strong, extensive surface trough 
southeast ©f preceding tropical cyclone-Gladys..    On. the 21130ÖZ surface map, 
Gladys was located eighty miles south-southeast of Iwo- Jima and indicated as 
an- ecctfatropicäl wave en a frontal system. . The frcnt extended front Gladys 
into the southwest and Hannah was shown 'as ä second extratropical wave on 
this :same front located near 19°N.,  136E in the trough southwest of Gladys^ 
•A closed-low circulation was analyzed oh the upper-air chart ;(700-mb level, . j 
centered' at approximately 17 N arid, 135°E,. ^southwest, of the surface- low* 

A -Kavy reconnaissance- mission fixed the center of -the typhoon at 24,1°N,, 
l35°E at 2205I5Z'. which- indicated -Hannah had moved, due north from the position 
analyzed twelve hours previously.    This -same reconnaissance mission reported 
an eye.,., five miles in diameter and winds over 10.0. knots, north and east of the. 
center, which established    tropical cyclone characteris.itics. for Hannah.    The   . - 
cyclone war beginning to- acquire extratropical characteristics at this time 
d,ue to' its h'ortherly -position for this .season and the presence of a polar air 

-iias's to. the northwest from which air mass, discontinuities would "form.    Hannah. 
mov---d off to- the. NE without further ificlde;ht.""   ~~  '"        " "" — -_-.. 

..IHE-Ng_ g NOVEMBER 

Irene was- first- noticed at- :O60QZ ori 30 November 1947 and was a. small 
tropical storm both in. extent and intensity and also of relatively short dur- 
ation.. 

The .synoptic conditions- -contributing to +.=he formation of the s.tcrff1 were _ 
a typical -situation-. The nucleus of the tropical cyclone., in its initial stas 
6T development, was a -weak cyclonic -circulation at the ?foot. °f an easterly 
trough along the intertrppMca-1 zone of convergence. The cyclone probably 
would not have reached storm proportions -if it "had; n^b.been for another factor 
that .wcs introduced t'Q the already potential tropical cyclone area. The other 
factor that led to the int'eh'sl fixation of the easterly wave and the subsequent 

•development of Irene was a westerly trough- that extended down into the easterl. 
flow.. 

• 
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It was evident% even in the initial stages'*, that the cyclone could 
not develop tö any ^reat extent becs.upe of the presence of a large con- 
tinental polar high that was moving across China, which should preclude 
any movement, farther north •Hian the northern tip of the Philippines. 

After reaching the Island of Tables at 13ÖÖZ on 30 November*, the' storm 
began recuryature t© the north and the .maximum winds increased to 4-0 -knots., 
The curvature' continued through 1 December, with the rate of .movement in- 
creasing' to: 1& knots and the- .maximum winds t% k%. by 18C0Z' 3? .DSe l/^fcy '0ÖCOZ 
ö.n 2/ßeöemb\er,theimövemeht had' become Q'5Ö> degrees at 17 knots.    ?he maximum' 
winds 'decreased to 30 knots duri-ng the passage of the storm -over the moun- 
"täins of hprthe'rn -iiuzoh'.; 

The curvature of the storm into the north and eventually the northeast, 
as' mentisrae* e^övr»} i-a-s- easily predicted b^ca^se of the development and 
subsequent deepening öf a trough in- the China Sea, 

After passing put to sea from the northeast tip of Luzon on the after- 
noon, of 2 December, Irene began to assume -extratropioal characteristics as 
a cold front invaded the  storm area from the north, 

JEAN- -, .DECEMBER. 

Two shear' lines .and a wer^grly trough were dominating the .Southwestern 
Pacific area previous and subsequent to the 20th. of December-.    'The pressure 
gradient -was strong from Guam to. Iro Ji'ma.,  giving rise to a fairly strong 
northeasterly flow, while the -gradient south of Guam was comparatively weak, " 
The sput hwestem cxtremity pf a_ äi^si^tingj shear -line- wjith an "eastshorth.-;  
east, west-southwest  orientation was located at" 7^N' and' J15I9E',, while ä:see-= 
ond and still active .shear line was located five degrees, south of Iwp..Jima. 
Both shear lines had  the same orientation.    A westerly trough,  -in, the east- 
erly flow, between the +*50 shear lines,  was  located three degrees' east of 
Guam at 2G1800Z;    The trough was shallow,, but extended  sufficiently far south 
to induce ä cyclonic perturbation on. the intertröpical. zone >§£ convergence, 
at '8°N and Li7°E,.    Through, the combined effects -of these  synoptic ('•ondltions 
ä .nucleus was found1 that  later led to the development to 'Typhoon Jeani. 

The first good, fix o7i the storm center was determined, by Air Force 
reconnaissance at '22232, on the 23d. of December:,, locating the center at. 
9..3°N and 1.37.3°E at 23ÖQÖGZ,. 

During the 24. hour period following, origin,  the  storm 'had not deve3> 
pped to the point of formulating a well-defined cloud or wind pattern.    The 
absence of these tropical -storm. eharaQteri-sitcs caused erratic '"center .re- 
porting" by reconnaissancö' planes -during the first 24-!rhour pp~T.od, 

Tropical Cyclone -Jean .gained typhoon intensity by 2212PÖZ..,    At 22Q7GJÖZ 
a Navy reconnaissance plane estimated the Maximum surface winds, near the 
center to be 90 knots. —- 
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